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edit Опа! 


Dmitri Mendeleev and his Periodic Table 
of Elements 


Dmitri's horoscope of elements is proved right again and 


Fon few years, with more and more advances in nuclear physics, 
again. 


Every laboratory having powerful accelerations is in the game of the 
discovery of new elements which are fitted into the table of elements with 
their properties proving the predictions of the Grand Master. 

Heavier the element, greater should be the power of the accelerators and 
more difficult to separate the isotopes. Apart from making the discovery, 
the scientists have also something to teach us—Cooperation is for success 
and confrontation ends in failure. 


GSI laboratory in Germany, Gutenberg university from Mainz and Helmholtz 
university, also from Mainz with a team of 72 scientists from 16 institutions 
in Australia, Finland, Germany, India, Japan, Norway, Sweden, Switzerland, 
the UK and the USA had cooperated in this work. 


The difficulties—heavier the element, greater is the difficulty to produce 
the element, and shorter the life-time, more hurdles to be crossed, 


A special target of berkelium metal was used. But of the huge number of 
reaction products, atoms of elements 117 were separated by the study of 
radioactive decay. This was further confirmed by the study of the decay 
elements. 

Yes—Atomic and Nuclear researches are very exciting. Education and 
Research in every field have no barriers. They are the backbone of developed 
countries. This is also a call to our non students to look for the exciting 
areas in research. 


Anil Ahlawat 
Editor 
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MUSING 


hemistry Musing was started from August '13 issue of Chemistry Today with the suggestion of Shri 
Mahabir Singh. The aim of Chemistry Musing is to augment the chances of bright students preparing 
for JEE (Main and Advanced) / AIPMT / AIIMS / Other PMTs & PETs with additional study material. 

In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main 
and Advanced) / AIPMT. The detailed solutions of these problems will be published in next issue of 
Chemistry Today. 

The readers who have solved five or more problems may send their solutions. The names of those who 
send atleast five correct solutions will be published in the next issue. 

We hope that our readers will enrich their problem solving skills through "Chemistry Musing" and stand in 
better stead while facing the competitive exams. 


eROBLEM 
Set 11 | 
JEE MAIN/PMTS | 3. Identify the products of the following 
reactions : 
1. An ideal gas has a specific heat at constant | 
5 ue | EV 
pressure, C, — 56 - The gas is kept in а closed base yop 
vessel of volume 0.0083 m°, at a temperature T У Ycon 
300 K and pressure 1.6 x 10° N/m?. An amount Р 
of 2.49 x 10* J of energy is supplied to the gas. рау 
bases g 
Тһе final temperature and pressure of the gas | oN 
respectively are [Given : R = 8.3 J K” mol} Ж COH 
(a) 675 K, 4.0 x 10° N/m? Р Q 
(b) 375 K, 3.59 x 10° N/m? (^Y 
(c) 375K, L6 x 10* N/m? (a) 
(d) 675 K, 3.59 x 10° N/m* unde: CO;H 
2. Which of the following statements about Жж 
А і ? (b) | 
p-block elements are incorrect? = | 3 
(I) Salts of hypohalous acids are alkaline in 


nature due to hydrolysis. 

(П) BiF; is covalent while NF; and РЕ; аге 
ionic in nature. 

(III) Boiling point of water is higher than that 


Solution Senders of Chemistry Musing 
SET 10 


Devjit Acharjee, Kolkata (West Bengal) 
Soumalya Pradhan, Midnapore (West Bengal) 


of hydrogen fluoride. . Abhishek Prasad, Jamshedpur 
(IV) Stability of hydrides of carbon family | SET9 
increases down the group from C to Pb. 1. Arun Nayan, Ghazipur (UP) 
(a) ILand IV (b) IandIII 2. Ashok Kumar Vishwakarma, Allahabad (UP) 
(c) IllandIV (d) All of these. 3. Nesa Mirza, Kolkata (West Bengal) 
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Concerned about your 
performance in Class XII 
Boards? 


Excel 


PHYSICS _ 


Well, fear no more, help is at hand..... 


To excel, studying in right direction is more important than studying hard. Which is why we created the Excel 


Series. These books - for Physics, Chemistry, Biology & Mathematics - have been put together totally 
keeping in mind the prescribed syllabus and the pattern of CBSE's Board examinations, so that students 
prepare and practice with just the right study material to excel in board exams. 

Did you know nearly all questions in CBSE's 2014 Board Examination were a part of our Excel books? 
That too fully solved ?! 


HIGHLIGHTS. 


Available at all leading book shops throughout the country. 
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Met Mader 


©. 0 
COH 
Br Br 


4. Kinetics of three reactions are graphically 
shown as : 


і t 
оў an % 
І 
0 — сопс. ж 0 —t— 
1 
zb 
(ш) (сопс.)? 
| 0---- 


Тһе order of the reactions are 

(a) Land аге 1 and 2 respectively 

(b) ILand III are zero and 1 respectively 
(с) Тапа Ш аге 1 and 3 respectively 

(d) II and I are 3 and zero respectively. 


5. Which of the following is not the correct order 
of solubility of given compounds in water? 
(a) CsF» CsCl > CsBr > CsI 
(b) NaCl» BaCl, > AICI, 
(c) LiNO, < NaNO, < KNO; < CsNO, 
(d) NaCl» Ма,5О,> Na,PO, 


JEE ADVANCED 


COMPREHENSION 
Nucleophilic substitution reactions are mainly of 
two types 5,1 and 5,2. 
Syl reaction proceeds through the formation of 
carbocation in polar protic solvents. Solvent itself 
acts as nucleophile in this reaction. Racemization 
takes place in 5,1 reaction. 
52 reaction proceeds with strong nucleophiles in 
polar aprotic solvents. 3% halides do not give 5,2 
reaction. Inverted products are obtained in this 
reaction and mechanism of reaction occurs through 
the formation of transition state. 


7. Which of the following compounds will give 
Sy] reaction? 
CH; 
(a) CgH.CH,- C7 CH;CH; 
ca 
(b) CH;CI 
(с) СН;СН,Вг 
(d) IC;H,OCH, 
8. Which one of the following will give racemised 
product in C,H;OH? 


CH; 
() нус-сн-а (b Ph-c-m 
CH; сн, 
CH; нс сі 
(9 Ph-c-t (d) 
H 


6. An ideal solution is formed by mixing two | INTEGER VALUE 


volatile liquids A and B. x, and хр are the mole 
fractions of A and B respectively in the solution 
and y, and ур are the mole fractions of A and 
B respectively in the vapour phase. A plot of 1/ 
ya along y-axis against 1/x, along x-axis gives a 
straight line. The slope of the straight line is 

(а) ppp, (b) pip; 

(©) Pg-Pi 6) р)-ру 


(where, p? and pẹ аге the vapour pressures of 


the pure components A and B respectively.) 
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9. The rate of emission of quanta per second 
(іп 107 5!) when a 25 watt bulb emits 
monochromatic yellow light of wavelength 
0.57 um, is 

10. Among the following the total number of outer 
octahedral complexes is 


{Co(ox)3]*, — [Fe(H,O)J", — [NINH3) >, 
[Mn(CN),]*, [Cr(H,0),]**; (Сов? [Fe(CN)] 
an 


Study right. Dig deep. 
Build a solid foundation for success 
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Rs 600 
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1044 pages 


Are you a do-it-yourself type of a student? Then for success in JEE Main, choose MTG's JEE 
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Application to read 
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The questions given in this column have been prepared strictly on the basis of NCERT Chemistry for Class XI 


This year JEE (Main & Advanced) /AIPMT / AIIMS/other РА 
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SOME BASIC CONCEPTS OF CHEMISTRY | STRUCTURE OF ATOM 


SEG 
Only One Option Correct Type 


This section contains 20 multiple choice questions. Each 
question has four choices (a), (b), (c) and (d), out of which 
ONLY ONE is correct. 


1. Thelargest number of atoms are present in 
(a) 5gof NH, (b) 11gof CO, 
(c) 8g of SO, (d) 4g of H, 


2. Chlorine exists in two isotopic forms, Cl-37 and 
СІ-35 but its atomic mass is 35.5. This indicates 
the ratio of Cl-37 and СІ-35 is approximately 
(a) 1:2 (b) 1:1 
(c) 1:3 (d) 3:1 


3. Mark the rule which is not correctly stated 
about the determination of significant figures. 

(a) Zeros preceding to first non-zero digit are 
not significant. 

(b) Zeros between two non-zero digits are not 
significant. 

(c) Zeros at the end or right of the number are 
significant if they are on the right side of 
decimal point. 

(d) АП non-zero digits are significant. 


4. An electron in a hydrogen atom in its ground 
state absorbs 1.50 times as much energy as 
the minimum energy required for it to escape 
from the atom. The wavelength of the emitted 
electron is 
(а) 13.6 x 105m (b) 1.8 x 1075 m 
(c) 1.55 х 105m (d) 47x10? m 
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Haemoglobin contains 0.33496 of iron by 
weight. The molecular weight of haemoglobin 
is approximately 67200. The number of iron 
atoms (Atomic weight of Fe is 56) present in 
one molecule of haemoglobin is 

(a) 4 (b) 6 

(c) 3 (d) 2 

Ап ion with mass number 56 contains 3 units 


of positive charge and 30.4% more neutrons 
than electrons. The ion is 


(a) м (b) 36Fe** 
(с) 36 co?* (d) 3$cr3* 


If one gram of a metal carbonate gave 0.56 g of 
its oxide on heating, then equivalent weight of 
the metal will be 

(a) 30 (b) 40 

(c) 25 (d) 20 


If the uncertainty in the position of an electron 
is zero, the uncertainty in its momentum would 
be 

(a) zero (b) greater than Л/4л 
(c) less than А/4л (d) infinite. 


Which ofthe following statements indicates that 

law of multiple proportion is being followed? 

(a) Sample of carbon dioxide taken from any 
source will always have carbon and oxygen 
in the ratio 1:2. 

(b) Carbon forms two oxides namely CO; 
and CO, where masses of oxygen which 
combine with fixed mass of carbon are in 
the simple ratio 2:1. 


10. 


п. 


12. 


13. 


14. 


15. 


16. 


(c) When magnesium burns in oxygen, the 
amountofmagnesium taken forthereaction 
is equal to the amount of magnesium in 
magnesium oxide formed. 

(d) At constant temperature and pressure, 
200 mL of hydrogen will combine with 
100 mL of oxygen to produce 200 mL of 
water vapour. 

How many electrons in an atom with atomic 

number 105 can have (п + I) = 8? 

(a) 30 (b) 17 

(с) 15 (d) unpredictable 

The ratio of amounts of H,S needed to 

precipitate all the metal ions from 100 mL of 

1 M AgNO; and 100 mL of 1 M CuSO, will be 

(а) 1:1 (b) 1:2 

(c) 2:1 (d) None of these. 


Chloride ion and potassium ion are isoelectronic. 
Then 

(a) potassium ion is relatively bigger 

(b) depends on the other cation and anion 

(c) their sizes are same 

(d) chloride ion is bigger than potassium ion. 


A compound of iron and chlorine is soluble in 
water. An excess of silver nitrate was added to 
precipitate the chloride ion as silver chloride. If 
a 134.8 mg of the compound gave 304.8 mg of 
AgCl, what is the formula of the compound? 
(a) FeCl, (b) FeCl, 

(c) FeCl, (d) FeCl, 


Which of the following sets of quantum numbers 
violates the rules of quantum mechanics? 

(а) n=3,1=2, m= -3, т, = +1/2 

(b) п=3,1= 1, т= -1, m,=-1/2 

(с) п= 4,1= 0, mj = 0, т, = +1/2 

(d) n=3,1=2, т = -2, т, = 41/2 

The total number of electrons present іп 18 mL. 
of water (density of water is 1 g mL!) is 

(a) 6.02 x 105 (b) 6.02 x 1022 

(с) 6.02 x 10% (d) 6.02 x 1075 


А 3p-orbital has 
(a) two non-spherical nodes 
(b) two spherical nodes 


17. 


19. 


20. 


(c) one spherical and one non-spherical node 

(d) one spherical and two non-spherical 
nodes. 

Tn a reaction container, 100 g of hydrogen and 

100 g of Cl, are mixed for the formation of HCl 

gas. What is the limiting reagent and how much 

НСІ is formed іп the reaction? 

(а) Н, is limiting reagent and 36.5 g of HCl are 
formed. 

(b) Cl, is limiting reagent and 102.8 g of HCl 
are formed. 

(с) Н, is limiting reagent and 142 g of HCl аге 
formed. 

(d) Cl, is limiting reagent and 73 g of HCI are 
formed. 

In a photoelectric experiment, doubling the 

intensity of the incident light results in emitting 

electrons 

(a) ina larger number 

(b) in a lesser number 

(c) associated with higher frequency 

(d) associated with lower frequency. 

What will be the molarity (in mol 17!) of a 

solution, which contains 5.85 g of NaCl) per 

500 mL? 


(a) 4 (b) 20 
(c) 0.2 (d) 2 
Time taken for an electron to complete one 
revolution in Bohr orbit of hydrogen atom is 
An mr? nh 
(a) (b) 
nh 4x? mr 
2nmr h 
© лд nr 


One or More Options Correct Type 


This section contains 5 multiple choice questions. Each 
question has four choices (a), (b), (c) and (d), out of which 
ONE or MORE are correct. 


21. 


Which of the following statements about ,;P*? 

and ,,S* are correct? 

(a) Ifa neutron is added to the nucleus of ;;P?^, 
165° is produced. 
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(b) Total number of nucleons in these two are 
same. 

(c) Both contain 32 electrons. 

(d) The phosphorus atom has more neutrons 
than the sulphur atom. 


22. Тһе atomic weights of two elements A and B are 
20 and 40 respectively. Which of the following 
statements are correct for these two elements? 
(a) x g of A contains y atoms which is equal to 
atoms present in x g of B. 

(b) x g of A contains y atoms which is equal to 
atoms present in 2x g of B. 

(с) At STP, x L of monoatomic gas A is equal to 
x L of monoatomic gas B. 

(d) AtSTP, x Lof monoatomic gas A weighs y g 
and y g monoatomic gas B is measured xz. 


23. Light of wavelength A shines оп a metal surface 
with intensity x and the metal emits y electrons 
per second of average energy, z. What will 
happen to y and z if x is doubled? 

(a) y will be doubled and z will become half. 
(b) y will remain same and z will be doubled. 
(c) Both y and z will be doubled. 

(d) y will be doubled but z will remain same. 


24. 1.0 g of Mg is burnt in a closed vessel which 
contains 0.5 g of O}. It means 

(a) equivalent of MgO is equal to that of 
magnesium (1/12) 

(b) equivalent of MgO is equal to that of oxygen 
(0.5 g/8) 

(c) equivalent of oxygen - equivalent of 
magnesium - equivalent of MgO in the 
reaction 

(d) moles of oxygen - moles of magnesium 
= moles of MgO in the reaction. 


25. In the second group of solutions, the values of 
\ and y? depend upon 
(a) the distance from the nucleus 
(b) any one of the direction in space 
(c) any two of the directions in space 
(d) all the directions in space. 
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Paragraph Type 
This section contains 2 paragraphs each describing 
theory, experiment, data, etc. Six questions relate 
to two paragraphs with three questions on each 
paragraph. Each question of a paragraph has only 
one correct answer among the four choices (a), (b), (c) 
and (d). 
Paragraph for Questions 26 to 28 


An empirical formula represents the simplest 
whole number ratio of various atoms present in a 
compound whereas the molecular formula shows 
the exact number of different types of atoms present 
in a molecule of a compound. 

If the mass per cent of various elements present in 
a compound is known, its empirical formula can 
be determined. Molecular formula can further be 
obtained if the molar mass is known. 


26. 0.30 g of an organic compound containing 
C, Hand O on combustion gave 0.44 g CO, and 
0.18 g H,O. If 1 mole of compound weighs 60, 
then molecular formula of the compound is 
(а) C,H,O, (b) СН,О 
(c) C;H,O (d) Сун, 

27. The empirical formula of an acid is CH,O,, the 
probable molecular formula of acid may be 
(а) СН,О (b) CH,O, 

(c) С.Н(0, (d) C;H,O, 

28. In a compound C, H and N are present in 
9:1:3.5 by weight. If molecular weight of the 
compound is 108, then the molecular formula 
of the compound is 
(а) GHN, (b) C,H,N 
(c) CHN, (d) Сън 

Paragraph for Questions 29 to 31 

The hydrogen spectrum consists of several series of 

lines named after their discoverers. 

All series of lines іп the hydrogen spectrum could 

be described by the following expression: 


n2n-tln-t2.. 
The value 109,677 ст! is called the Rydberg 


| constant for hydrogen. 


29. 


30. 


31. 


When the electrons of hydrogen atom return 
to L shell from shells of higher energy, we get 
a series of lines in the spectrum. This series is 
called 

(a) Brackett series 
(c) Balmer series 


Given below are the spectral lines for an atom 
of hydrogen. Mark the lines which are not 
correctly matched with the value of n, and n,? 


(b) Paschen series 
(d) Lyman series. 


Series | ny n Region 
(i) Lyman 1 2,3,.. Ultraviolet 
(ii) | Balmer | 2 Bas “Infrared 
(iii) | Paschen з |ы 5, | Infrared 
(v) | Pfund | 4 [5, 6, ‘Infrared 


(a) (i) and (ii) (b) (i) and (iii) 

(c) (ii) and (iv) (d) (i) and (iv) 

What is the colour corresponding to the 
wavelength of light emitted when the electron 
in a hydrogen atom undergoes transition from 
n=4ton=2? 


(a) Blue (b) Red 
(c) Yellow (d) Green 
N-IV 


Matching List Type 


This section contains 3 multiple choice questions, Each 
question has matching lists. The codes for the lists have 
choices (a), (b), (c) and (d), out of which ONLY one is 
correct. 


32. 


Match the List I with List I and select the correct 
answer using the code given below the lists. 


ListI List II 

P. Mass of H, produced 1. 3.01 x 10? 
when 0.5 mole of zinc molecules 
reacts with excess of 
HCl 

Q. Mass of a molecule 2. 6.023 x 10? 
of a compound with molecules 
formula СН, 

К. Numberofmolecules 3. 1.43 x 107! g 
іп 35.5 g of Cl; 

5. Numberofmolecules 4. 1g 
in 64 g of SO, 


33. 


34. 


P Q R 8 
(a) 2 1 4 3 
(D 1 2 3 а 
(© 4 3 ї 2 
(d 4 3 2 1 
Match the List I with List II for singly ionized 


helium atom if total energy of electron in first 
orbit in H-atom is 13.6 eV atom! and select 
the correct answer using the code given below 
the lists. 


List I List II 
P. Р.Е of electron іп 1. -54.4 eV atom"! 
ground state 
Q. К.Е. of electron іп 2. +13.6 eV atom"! 


ground state 

R. Total energy ofin 3. 
ground state 

S. Ionization energy 4. 
of He* in lowest 
excited state 


-108.8 eV atom! 


+54.4 eV atom! 


P 0 R S 
(1 2 3 4 
b) 4 1 2 3 
() 4 2 1 3 
(d 3 4 1 2 
Match the List I with List апа select the correct 


answer using the code given below the lists. 
List I List II 
P. Isotopes 1. Samenumber of atoms and 
same number of valence 


electrons 

Q. Isobars 2. Different numbers of 
protons but same number 
of neutrons 

R. Isotones 3. Different numbers of 


protons and same number 
of neutrons and protons 

Same number of protons 
but different numbers of 


S. Isosters 4. 


neutrons 
Р 0 R S 
(а) 2 1 4 3 
(b 1 2 3 4 
() 4 3 1 2 
() 4 3 2 1 
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SECTION - V 
Assertion-Reason Type 


In the following questions, a statement of assertion is 
followed by astatementof reason. Mark the correct choice 


as: 


(a) 
(b) 


(9 
(d) 


35. 


36. 


37. 


38. 


39. 


12 


If both assertion and reason are true and reason is 
the correct explanation of assertion. 

If both assertion and reason are true but reason is 
not the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


Assertion : The number of electrons ejected 
from a metal surface depends upon the 
frequency of light. 
Reason : There isa time lag between the striking 
of light beam and the ejection of electrons from 
the metal surface. 


Assertion : 12 parts by mass of carbon in CO 
and CO, molecules combine with 16 and 32 
parts by mass of oxygen. 

Reason : A given compound always contains 
exactly the same proportion of elements by 
weight. 


Assertion : In case of isoelectronic ions the ionic 
sizeincreases with the increase in atomic number. 
Reason : The greater the attraction of nucleus, 
greater is the ionic radius. 


Assertion : The greater the number of significant 
figures in a reported result, smaller is the 
uncertainty and greater is the precision. 

Reason : A significant figure includes all the 
digits that are known with certainty plus one 
more digit which is estimated or is uncertain. 


Assertion : Energy of the orbitals increases 
as ls < 2s = 2p < 3s = 3p < 3d < 4s = 4p = 4d 
= 4f «..... 

Reason : Energy of the electron. depends 
completely on principal quantum number. 


. Assertion : In a gaseous reaction, the ratio by 


volumes of reactants and gaseous products is in 
agreement with their molar ratio. 

Reason: Volume of gasis inversely proportional 
toits number of molesat particular temperature 
and pressure. 
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SECTION - VI 


Integer Value Correct Type 


This section contains 10 questions. The answer to each 
question is a single digit integer, ranging from 0 to 9 
(both inclusive). 


41. 


42. 


43. 


45. 


46. 


47. 


50. 


Number of component values (in terms of 
Ly of orbital angular momentum along the 


z-direction for a 2p electron is 

The vapour density of a mixture containing 
NO, and N;O, is 38.3 at 27 °C. Moles of NO, 
in 100 g of mixture are x x 1071. Value of x is 


The degeneracy of hydrogen atom that has the 
Ry 

energy equal to MEC 

А student performs a titration with different 

burettes and finds titre values of 25.2 mL, 25.25 mL, 

and 25.0 mL. The number of significant figures 

in the average titre value is 


The frequency of radiation emitted when 
electron falls from n = 4 to n= 1 in H atom willbe 
x x 105 s^. The value of x is 


A sample of pure Cu (3.18 g) heated in a stream 
of oxygen for sometime gains weight with the 
formation of black oxide of copper (CuO). The 
final weight is 3.92 g. The percentage of copper 
that remains unoxidised is approximately 


When a certain metal was irradiated with light 
of frequency 3.2 x 101% Hz, the photoelectrons 
emitted had twice the kinetic energy as did 
photoelectrons emitted when the same metal 
was irradiated with light of frequency 2.0 x 1019 Hz. 
The value of v, for the metal is x x 10/5 Hz. The 
value of x is 


1 mole of potassium chlorate is thermally 
decomposed and excess of aluminiun is burnt 
in the gaseous product. Number of moles of 
aluminium oxide formed is 

Number of radial nodes present in 4d orbital is 


Тһе amount of water that should be added to 
500 mL of 0.5 N solution of NaOH to give a 
concentration of 10 mg per mL is x x 10* mL. 
The value of x is 


(d) : Number of atoms in 5 g of NH; 


5 
-үрх4-11765, 
Number of atoms іп 11 g of CO, 
11 
тұ 37075N, 
Number of atoms in 8 g of SO; 


8 
TQ 070375 N4 
4 
Number of atoms in 4gof H,-7x2-400 Na 


(c): Let relative abundance of Cl-37 = x% 
then relative abundance of CI-35 = (100 - х)% 
Average atomic mass 
Е xX37-(100— х)35 
i 100 
= 37x + 3500 - 35x = 3550 
э х= 25 

100- х = 75 
Thus, the ratio of Cl-37 and С1-35 is x : (100 — x) 
-25:75-1:3 

(b) : Zeros between two non-zero digits are 
significant. 

(d) : Since 13.6 eV is needed for ionization, 

20.4 eV must have been absorbed. Of this, 

6.8eV isconverted to kinetic energy. The velocity: 

of the electrons is calculated as follows: 

6.8 eV = 6.8 (1.60 x 1079 C) (1 V) = 1.09 x 10-5] 


ж35.5 


1 
КЕ-- 
7e 


2K.E. 
= == 
m 


According to the de Broglie equation 


201.09) х107'% 

ды), i 55x105 m/s 

9.109x10 7! kg 

ho 6.63x10 7! Js 

mv (9.109107! kg) (1.55 10° m/s) 
= 4.70 x 107 m 


(a) : Quantity of iron in one molecule 


67200 
=o 0.334 = 224.45 amu 


6. 


7. 


10. 


11. 


Хо. of iron atoms in one molecule of 


haemoglobin — 22445 ~ 
56 
(b) : Let no. of electrons in the ion М = x 


30.4х 
No. of neutrons = х+ 100 -1.304х 


No. of electrons in the neutral atom = x + 3 
No. of protons = x + 3 

Mass no. = No. of protons + No. of neutrons 

56-х%3%1.304х ог 2.304х = 53 

ог х-23 

No. of protons = x «3-23 +3 = 26 

Hence the ion is 56 Fe?* . 


(d) : Let the valency of metal be y and mol. wt. 
of metal be M. 

2M + 60y is the weight of M(CO;),, (metal 
carbonate) and 2M + 16y is the weight of M;O, 
(metal oxide). 
1 g of metal carbonate gives 0.56 g of metal 
oxide 
2. 2M + 60у g of metal carbonate gives 
(0.56) (2M + 60у) g of metal oxide. 
According to given condition, 
(0.56) (2M + 60у) = 2M + 16y = 17.6y = 0.88 M 


=» x =equivalentwt. of metal -20 


(d) : дер - E or pet М НЕ 


(b) : Law of multiple proportions states that ‘if 
two elements can combine to form more than 
one compound, the mass of one element that 
combines with a fixed mass ofthe other element, 
is in the ratio of small whole numbers. 

(b) : Electronic configuration for Z = 105 
[Rn] 5/6475", n + 1= 8 for 5f (5 + 3 = 8) and 
for 6d (6 + 2 = 8). Electrons present in 5f= 14 
and electrons present in 6d - 3. Total - 17 


(b) :100 mL of 1 M AgNO, = 0.1 mol AgNO, 
100 mL of 1 M CuSO, - 0.1 mol CuSO, 
2AgNO, + H,S > Ag,S + 2HNO, 

2 moles 1 то! 

0.1 тої 0.05 mol 
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12. 


13. 


14. 


15: 


16. 


17. 


14 


CuSO, + Н, — CuS + Н,50, 
1 mol 1 mol 
0.1 mol 0.1 mol 


Ratio of the amounts of H,S required 
-0.05:01-1:2 

(d) : Cl and K* are isoelectronic species having 
same number of electrons (7 18). Greater the 
nuclear charge of an ion, more will be force of 
attraction for same number of electrons. K* has 
greater nuclear charge than СІ" so attractive 
pull exerted by the nucleus is more and the size 
is smaller in K* ion. 


(c): Let the formula of iron chloride be FeCl, 
FeCl, + xAgNO, — xAgCl + Ее(ХО;,), 
(56 + 35.5 x) g 143.5x g 


wt. of FeCl, ^ mol wt. of FeCl, 
wt.of AgCl mol wt. of AgCI (x unit) 


134.8 56+35.5х 

3048 1435х 

=> х-2 

Hence, iron chloride is FeCl;. 

(a) : 3,12 (n- 1) = 2 i.e., (0, 1, 2) 
m = -l to +l (including 0) 
m, = -3 (not possible) 


(c): 18 mL H,O = 18g H,O = 1 mol 

= 6.02 x 10? molecules 
As there are ten electrons in H,O, Avogadro's 
number should be multiplied with 10. 

= 10 x 6.02 х 10? e = 6.02 x 10% e 


(c): Number of spherical nodes = n - 1- 1 
Number of non-spherical nodes = I 

n and Г are principal and azimuthal quantum 
numbers respectively. For 3p-orbital, n = 3, 
ігі. 

Thus, number of spherical nodes = 3 - 1 - 1 
= 1 and number of non-spherical nodes = 1 


(b) : H; + Cl, 2 2HCI 
2g 7lg 73g 


2 g of H, reacts with 71 g of Cl, 
100 g of H; will react with Zx 100 = 3550 g of Cl, 


Hence, Cl, is the limiting reagent. 
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19. 


20. 


21. 


22. 


71 g of Cl, produces 73 g of HCl 
100 g of Cl; will produce 7 x 100 
= 102.8 g of HCl 


(a) : The number of photoelectrons emitted 
from the surface of the metal is directly 
proportional to the intensity of the incident 
light. 

No. of moles of solute 


(c): Molarity(M) = 


Volume of solution (in L) 


Wp х1000 


on Molarity = 37 —-Volume of solution Gn ml) 


_ 5.851000 


= (^ Molar mass of NaCl 
58.5х500 


= 58.5 g mol!) 
= 0.2 mol L? 
(a) : Time taken to complete one revolution 


Circumference _ 2nr 


Velocity —— v 


We know, mvr = ui 
2n 


nh 
у= 
2nmr 


2nrx2mmr A4m^mr? 


Thus, t — 
nh nh 


(b, d) :,;P? total nucleons = 15р + 17n = 32 
16522 total nucleons = 16р + 16n = 32 


(b,c) = A B 
Atomic weight 20 40 
1 mol 1 mol 


Suppose 10 g of A = 1/2 mol of A = 1/2 mol of 
B-20gofB-2xgofB 

Hence, x g of A and 2x g of B will contain same 
number of atoms. 

Suppose 11.21. of A 


1 1 
“2 mol of A => mol of B 


-112LofB 
Hence, at STP, x L of A = x of B 
(All gases amounts same volume at STP) 


23. 


24. 


25. 
26. 


xLofA-yg 
Suppose 112 mb of A=5 mol of A = 10 g of A 


Now, 10 g of B= ; mol of B = 5.6 Lat STP 


= 5 Lof BatSTP 


(d) : When intensity is doubled, number of 

electrons emitted per second is also doubled 

but average energy of photoelectrons emitted 
remains the same. 

1 

(b, с) :1.0 g of Mg = 12 

= 0.0833 equivalent of Mg 


Massing ] 


wo Gram equivalent = - 
Equivalent mass 


0.5  оГО,- °з =0.0625 equivalent of О, 


О, is limiting reactant in the reaction to produce 
MgO. i 
Mg + 2 О, > MgO 
lmole 1/2 mole 1 mole 
Equivalent of O; - Equivalent of MgO 
(a, b) 
(a) : Weight of carbon = 12 x moles of CO, 
| 12x044 


=0.12 
m M 
Weight of hydrogen = 2 x moles of H,O 
2x0.18 
- -0.02 
18 E 
Weight of oxygen = 0.30 - (0.12 + 0.02) = 0.16 g 
[ с н о 
Weight 0.12 0.02 0.16 
ratio 
Mole 012 0.02 0.16 
ratio 27 0.01 7799 rg ont 


Simple ratio -1:2:1 
Empirical formula = СНО 
Molecular weight = (Empirical formula weight), 
э 60-(30),->п-2 
Molecular formula = C,H,O, 


27. (b): The molecular formula of the acid 
= (empirical formula), Where ‘n’ is an integer. 
Therefore the molecular formula = CH;O,, here 
п = 1. The other molecular formulae do not fit 
the above equation. 


28. (c): 
Element Weight Atomic Molar | Simplest 
ratio | mass ratio ratio 

Carbon 9 2 |9 3 
220.75 
12 

Hydrogen 1 | 1 | 2 | 4 
= 

Nitrogen 35 | 14 3800001 
7925 


Empirical formula of the compound 
-CHN 
п(12х3+1х4+14х 1) = 108 
or, n(36 4+ 14) = 108 


or, 54n = 108 
on n-2 
Molecular formula of the compound 
= CHN; 
29. (c) 
30. (c): (ii) Balmer, n; 2; n; = 3, 4 ; region - visible 


(iv) Pfund, n = 5; п, = 6, 7 ; region - infrared 


31. (a) 4i 


n 


= 205644 cm"! 


Ae — — M = 486x107” ст 
or 486 x 10° m 


Colour corresponding to this wavelength is 
blue. 


32. (c): (P) : Zn  2HCl — ZnCl, + H, 
1 mole of Zn produces 2 g of H, 


0.5 mole of Zn will produce 1 g of H, 
(Q) : Сын, 
Gram molecular mass = 862 g 
Mass of one molecule = 862/6.023 x 10? g 
=143x 107g 
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33. 


34. 


35 


16 


(R) : 71 g of Cl, = 6.023 x 10? molecules 
35.5 g of Cl, = 3.01 x 10? molecules 
(6): Molar mass of SO, = 64 = 1 mole 
64 g of SO; = 6.023 x 10? molecules 


13.67? i 


(@ : E, = 


eVatom 


(P) For Не", Z = 2; for ground state of He*, n = 1 
Hence, E, = - 13.6 x 2? = - 544 eV atom! 
But E, = P.E. + K.E. 


544 eV atom" 


= Р.Е. =- 108.8 eV atom 
-108.8) A 
= =+54.4eV atom 
(R) E, = Eyota = – 54.4 eV atom 
(S) For ionization of Ist excited state of Не”, 
n, =2,n,=0 


) d 
Hence, LE. = AE-13.6x Z2 EI 
nm? п 


1 1 
=13.6x2? РЕ 
22 =? 


= +13.6 eV atom"! 


(d) : (Р) Isotopes have same atomic number 
and hence same number of protons but different 
mass numbers and hence different number of 
neutrons. 

(Q)Isobars have different atomic numbers 
and hence different number of protons and 
same mass number and hence same number of 
neutrons and protons. 

(R) Isotones have same number of neutrons but 
have different mass number and hence different 
number of protons. 

(S) Isosters are molecules containing same 
number of atoms and same number of valence 
electrons (e.g. CO; and N30). 

(d): The number of electrons ejected is 
proportional to the intensity or brightness of 
light and the electrons are ejected from the 
metal surface as soon as the beam of light 
strikes. 
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37. 


38. 


41. 


42. 


. (b) : The masses of oxygen (i.e. 16 g and 32 g) 


which combine with a fixed mass of carbon 
(i.e. 12 g) bear a simple ratio, ie. 16 : 32 ог 
1:2. This is in accordance with the law of 
multiple proportions. 

(d): In case of isoelectronic ions the size 
decreases with increase in atomic number and 
greater the attraction of nucleus smaller is the 
ionic radius. 

(a) : Precision refers to the closeness of the set 
of values obtained from identical measurements 
of a quantity. Significant figures are the 
meaningful digits in a measured or calculated 
quantity. 


. (d) : Energy ofelectron depends on both ' and 


‘T hence the order given in assertion is totally 
wrong as per (n + I) rule. However, exception to 
this is H and H-related species, which are very 
few. 


. (c): Volume of gas is directly proportional to its 


number of moles at particular temperature and 
pressure. 
(3) : The component values of orbital angular 


" "TAA h 
momentum in z-direction = ту х 2x 


and values of m, for 2p is -1, 0, +1. 

So, number of component values is 3. 

(7) : Mixture contains NO, and N;O, 

Molar mass of NO, = 46 with 96 = x 

Molar mass of N,O, = 92 with % = (100 – x) 
Molar mass of mixture = 38.3 x 2 = 76.6 р mol"! 


2 765" Mt My 
x +X 
_46x+92(100-x) 
Е 100 
= 7660 = 46x + 9200 - 92x 
=> х= 3347 
=> №О, = 33.47 g 
33.47 


Moles of NO, = — 7 = 0,728 
E 


= 728x10!27x10! 
Thus, x = 7. 


43. 


45. 


‚ (3) : Average titre value = 


(9) : Energy in hydrogen atom is given as 


3s 3p 
(one orbital) (three orbitals) 
1=0,m=0 1= 1, т= -1,0, +1 


за 
(five orbitals) 
1=2,m=-2, 
-1,0, +1, +2 


Hence, degeneracy = 1+3 +5 = 9 
25.2+25.25+25.0 


47. 


(8) : KE. = ho - ho, or vv) =< 
п 


Given, K.E., = 2K.E., 


К.Е, --0) 


-- (ii) 


Dividing equation (i) by equation (ii), 
9-9 К.Е 2К.Е, 


= 25.15 


According to rounding off rule of significant 
figures, if the right most digit to be removed is 
5, then the preceding number is not changed if 
it is even; but increased by one, if it is odd. 
25.15 can be rounded off to 25.2 and has 
three significant figures. 
к_ 


үш 


(3) : АЕ-Е,-Е- 
„илеш: 


1. 1} 
алыл 2g 
h 6.625х10754 


E -19 
|z- 21.76x10 | 


п? 


= 3.079 х 1055! 23x 105 st 


. (8) : 63.6 g of Cu gives (63.6 + 16) g of CuO 


(63.6 +16) 


So, a g of Cu will give 656 


agofCuO 


Thus, final weight 


(63.6+16)а _ 


=(3.18-а)+ =3.92 
63.6 


a-294g 
"Thus, % of Cu left unoxidised 
E (3.18-2.94) 


x 100=8% 
3.18 


49. 


50. 


E - -2 

1-0 KE, К.Е 

ог 0-0, = 20 -20 

ог Vp = 20; - v; = 2(2.0 x 1015) - (3.2 х 1015) 
= 8.0 x 10' Hz 


. (1) : 2KCIO, — 2KCI + 30; 


ДА+ 30, > 2ALO, 
2 moles of KCIO; gives 3 moles of O, 
(gaseous product). 
1 mole of KCIO, gives 3/2 moles of O;. 
Also, 3 moles of О, (gaseous product) give 
2 moles of ALO,. 


zx 
372 


= 1 mole of А1,О; 


(1) : Number of radial nodes = (п - 1- 1) 
For 4d orbital, n = 4and 1- 2 


Number of radial nodes -4-2-1-1 


3 moles of O; will give 


(5) : Concentration = 10 mg mL! = 10 517! 
10 
=— N=0.25N 
40 


N,V, = NV; 
ie. 0.5 x 500 = 0.25 x V; 
ог У, = 1000 mL 
Volume of water to be added 
= 1000 - 500 mL = 500 mL = 5 x 10? mL 
х-5 
оо 
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CBSE-BOARD 


CHAPTERWISE PRACTICE PAPER 


Series-1 The Solid State | Solutions 


Time : 3 hrs. 


Marks : 70 


GENERAL INSTRUCTIONS 


(i) 


All questions are compulsory. 


(ii) Question numbers 1 to 8 are very short-answer questions and carry 1 mark each. 
(iii) Question numbers 9 to 18 are short-answer questions and carry 2 marks each. 
(iv) Question numbers 19 to 27 are also short-answer questions and carry 3 marks each. 


(v) 


Question numbers 28 to 30 are long-answer questions and carry 5 marks each. 


(vi) Use Log Tables, if necessary. Use of calculator is not allowed. 


Name one solid which shows both Frenkel and | 10. Calculate the boiling point of a solution 


Schottky defects. 

Give an example of solution showing negative 
deviation from ideal behaviour. 

How many atoms can be assigned to its unit cell 
if an element forms (i) body-centred cubic unit 
cell and (ii) a face-centred cubic unit cell? 
What is the effect of temperature on (i) Molarity 
(ii) Molality ? 


What are F-centres? Mention one property | 
which is caused due to the presence of | 


F-centres. 

State Henry's law about the solubility of a gas in 
a liquid. 

Why is glass considered as supercooled liquid? 


Solutions A, B, C and D are respectively 0.1 M 
glucose, 0.05 M NaCl, 0.05 M ВаСІ, and 0.1 M 
AICI,. Which solutions are isotonic ? 


What is the simplest formula of a solid whose 


cubic unit cell has the atom A at each corner, | 


the atom B at each face centre and a C atom at 
the body centre? 
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12. 


ie 


14. 


containing 0.61 g of benzoic acid in 50 g of 
carbon disulphide assuming 8496 dimerisation 
of the acid. The boiling point and K, of CS, are 
46.2 °C and 2.3 К kg mol respectively. 


- Calculate the efficiency of packing in case of a 


metal crystal for simple cubic. 


With the help of a suitable diagram show that 
the lower vapour pressure ofa solution than the 
pure solvent causes a lowering of freezing point 
for the solution compared to that of the pure 
solvent. 


How would you account for the following? 

(i) Schottky defects lower the density of 
related solids. 

(ii) Impurity doped silicon is a semiconductor. 


What is the molar concentration of solute 
particle in human blood if the osmotic pressure 
is 7.2 atm at the body temperature of 37 °С? 

[R = 0.0821 L atm K"'] 


- What are the differences between crystalline 


and amorphous solids? 


16. 


17. 


19. 


20. 


21. 


22. 


23. 


Explain: 

(i) Ionic crystals are hard and brittle. 

(ii) Vacancies are introduced in an ionic solid 
when a cation of higher valence is added 
as an impurity in it. 

Potassium has a bcc structure with nearest 

neighbour distance 4.52 А. Its atomic weight is 

39. What will be its density? 


Define the term, ‘osmosis. What is the 
advantage of using osmotic pressure as 
compared to other colligative properties for 
the determination of molar masses of solutes in 
solutions? 
OR 

Show graphically how the vapour pressure of 
a solvent and its solution containing a non- 
volatile solute change with temperature. Show 
on this graph the boiling points of the solvent 
and the solution. Which is higher and why? 


On dissolving 19.5 р of CH,FCOOH in 500 g 
of water, a depression of 1 “С in freezing point 
of water is observed. Calculate the van't Hoff 
factor and dissociation constant of fluoroacetic 
acid. Given K,- 1.86 K kg mol 


Explain the following properties giving suitable 

examples: 

(1) Ferromagnetism 

(ii) Paramagnetism 

A sample of drinking water was found to 

be severely contaminated with chloroform 

(СНСІ,) supposed to be a carcinogen. The level 

of contamination was 15 ppm (by mass). 

(i) Express this in percentage by mass. 

(ii) Determine the molality of chloroform in 
the water sample. 


Li crystallises in bcc structure. If the edge length 
of unit cell is 353 pm, calculate (i) radius of 
Li atom, (ii) packing efficiency of unit cell. 


Explain the following terms: 
(i) Semiconductor 

(ii) n-type semiconductor 
(iii) p-type semiconductor 


24. 


25. 


26. 


27. 


. (i) 


OR 


How will you distinguish between the following 

pairs of terms? 

(i) Hexagonal close packing and cubic close 
packing. 

(ii) Crystal lattice and Unit cell. 

(iii) Tetrahedral void and octahedral void. 


Calculate the mole fraction of ethylene glycol 
(C,H,O,) in a solution containing 20% of 
C;H,O, by mass. 

Metallic gold crystallises in a fcc lattice and has 
a density of 19.3 g cm ^. Calculate the radius of 
gold atom. 


An owner of a sweet shop asked his newly 
appointed servant to arrange Laddus in a tray 
keeping layer over layers. The servant arranged 
laddus by keeping them in parallel pattern. 
As soon as he took the tray in his hand, the 
laddus fell down except the first layer. 

(i) Why did laddus fall? 

(ii) How Laddus should be arranged? 

(iii) What value is shown by this? 


On the basis of band theory explain the 
difference between a conductor, an insulator 
and a semiconductor with the help of suitable 
diagrams. 


Two elements A and B form compounds 
having molecular formula AB, and AB,. 
When dissolved in 20 g of benzene (C,H,), 
1 g of AB, lowers the freezing point by 
2.3 K whereas 1.0 g of AB, lowers it by 
1.3 К. Тһе molal depression constant for 
benzene is 5.1 К kg mol”. Calculate atomic 
masses of A and B. 
What do you understand by ‘colligative 
properties? Write them. 

OR 
Define azeotrope and explain briefly 
minimum boiling azeotrope by taking 
suitable example. 
The vapour pressures of pure liquids A 
and B are 450 mm of Hg and 700 mm of 
Hg respectively at 350 K. Calculate the 
composition of liquid mixture if total 


Gi) 


[9] 


(ii) 
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29. (i) 


(ii) 


(i) 


(ii) 


30. (i) 


(ii) 


бі) 


(ii) 


vapour pressure is 600 mm of Hg. Also 
find the composition of the mixture in 
vapour phase. 


Atoms of element B form hcp lattice and 
those of the element A occupy 2/3rd of | 
tetrahedral voids. What is the formula of 
the compound formed by these elements 
A and B? 

Analysis shows that nickel oxide has 
formula Ni, „О, оо. What fractions of the 
nickel exist as Ni** and №” ions? 

OR 


А compound is formed by two elements M | 
and N. The element N forms ccp and atoms 
of M occupy 1/3rd of tetrahedral voids. | 
What is the formula of the compound? 
Ferric oxide crystallises in a hexagonal 
close packed array of oxide ions with | 
two out of every three octahedral holes 
occupied by ferric ions. Derive the formula 
of the ferric oxide. 


State Raoults law for solutions of volatile | 
liquids. Explain the meaning of positive | 
and negative deviations from Raoult’s law. 
Also give examples. 
Vapour pressure of chloroform (СНСІ,) 
and dichloromethane (CH,Cl,) at 298 K 
are 200 mm Hg and 415 mm Hg 
respectively. Calculate the vapour pressure | 
of the solution prepared by mixing 25.5 g | 
of CHCI, and 40 g of CH,Cl, at 298 К. | 
OR 


Definetheterm osmotic pressure. Describe | 
how the molecular mass of a substance | 
can be determined by a method based on | 
measurement of osmotic pressure. | 
At 300 К, 36 g of glucose C,H,,0, present | 
per litre in its solution has an osmotic | 
pressure of 4.98 bar. If the osmotic pressure 

of another solution is 1.52 bar at the same | 


temperature, calculate the concentration 
of the other solution. 


20 CHEMISTRY TODAY | iu i4 


10. 


AgBr 

Water and sulphuric acid solution. shows 

negative deviation from ideal behaviour. 

(i) 2, (ii) 4 

(i) Molarity decreases with the increase in 
temperature. 

(i) Molality ^ does 
temperature. 


not change with 
The anionic sites occupied by unpaired 
electrons in a solid having metal excess 
defect are called F-centres. F-centres impart 
characteristic colour to the compound. 


Henry’s law states that the solubility of a gas in 
a liquid is directly proportional to the pressure 
of the gas. 


Glass is an amorphous solid and it has tendency 
to flow very slowly like liquids. 


Solutions A and B are isotonic as they have 
equal molar concentrations of particles. 


Contribution of atoms A towards the unit 
cell=8xt=1 
8 
Contribution of atoms B towards the unit 
1 
cell -6х--3 
2 


Contribution of atoms C towards the unit 
cell =1 
Hence, the formula of the solid is AB,C. 


C,H,COOH = (C,H,COOH), 
Initial 1 mol 0 
After association 1-9 02 


Total= 1-о 21-2 
2 2 


j=1-% =) - 984 1 042-058 
2 2 


АТ, =1Куп=058х23х 06151000. 0 3з4°С 
122 50 


Т, 


solution. 


= 46.2 + 0.1334 = 46.3334 °C 


11. There is only one atom per unit cell in simple 
cubic unit cell, so volume occupied by one atom 


4 
=- пг. 


3 


Volume of unit cell - 


= (2г)#=8? 


Efficiency of packing 


_ Volume occupied by atoms 
~ Volume of the unit cell 


4l3n m 
=——у— = = = 0.5233 or 52.33% 
8806 


12. Figure shows how the lowering of vapour 
pressure of a solution causes lowering of its 
freezing point as compared to pure solvent. 


Freezing point 17 
of solution 


13. (i) 


(ii) 


Vapour pressure —> 


ШІ 
‘Temperature —> 


Schottky defects occur when equal number 
of cations and anions are missing from 
their lattice site. Mass of unit cell decreases 
which further decreases the density of the 
solid. 

The conductivity of intrinsic semi- 
conductor like silicon is too low to be of 
practical use hence the conductivity is 
increased by addingan appropriateamount 
of suitable impurity like Al or As which is 
electron deficient or electron rich. 


14. Given, л = 7.2 atm, R = 0.0821 L atm K” 


T=37°C=273 + 37 =310K 
n=ŻRT 
= n=CRT | = z] 
= 7.2=Cx 0.0821 х 310 У; 
22-72 72 
0.0821 x 310 25451 
С = 0.283 mol L* 


15. 


16. 


17. 


(Crystalline solid 


Amorphous solid 


"They have well defined They have irregular. 
geometrical shape. | shape. 


zi 


They have 
melting point. 


sharp They | gradually 
soften over a range 
of temperature. 
They are anisotropic. They are isotropic. 
They have definite They do not have 
andcharacteristicheat definite heat of 
of fusion. fusion. 


For bcc, d 


or 


Ionic crystals are hard due to the presence 
of strong interionic electrostatic forces of 
attraction. 

However, when an ionic solid is subjected 
to stress, ions of same charge come close 
together and the repulsive forces between 
them cause the crystal to break into pieces. 
Thus, ionic crystals are hard but brittle. 
When a cation of higher valence is added 
as an impurity in an ionic solid then to 
maintain electrical neutrality two or more 
cations of lower valency are replaced. One 
position is occupied by added cation and 
other creates vacancies in the lattice. 


2x452 
21284 =5.219 Å 2522 pm 
Їз 1732 
_ ZxM 
PES x10 
" 2x39 
(522) x (6.02 x 103) x 1077? 
= 0.91 g/cm’ = 910 kg m? 


a 


The net spontaneous flow of the solvent 


molecules from the solvent to the solution 


or from a less concentrated solution to 
more concentrated solution through a semi- 
permeable membrane is called osmosis. 

"The osmotic pressure method has the advantage 
over other methods as pressure measurement is 
around the room temperature and its magnitude 
is large even for very dilute solution. 
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19. 


OR 


Vapour pressure —> 


T, 
Temperature —> 


Boiling point of solvent Boiling point of solution 


From this graph it is obvious that boiling point 
of solution in higher than that of pure solvent 
because vapour pressure of solution is lower 
than that of the vapour pressure of solvent. 
Given W, = 19.5 g, W, 500g, K;= 1.86 K kg mol”, 
АТ/-1%С 

Ку x Wp x 1000 


AT, = 
Mg X Wa 
K,xWy x 1000 
Mz = LT 
AT, x Wa 
_ 1.86 K kg mol ! x 19.5 g x 1000 
= 1.0K x 500g 
= 72.54 р mol! 


Molecular mass of CH,FCOOH 
=12+2+ 19 + 12 + 32 + 1 = 78 6 mol! 


,. Normalmolecular mass 78 510753 
Observed molecular mass 72.54 ` 
CH,FCOOH = СН,ЕСОО + H' 
Cmol L“ 0 0 
С(1-а) Ca Са 
1-1. рр =1.0753-1 = 00753 
n-l 
С. n22) 
 [CcH;FCOO ]H'] (Cm) Со? 
^  [CH;FCOOH] С(1-о) 1-« 


19.5 x 1000 
“т = 0.5M 
78x 500 


K, = Со? = 0.5 x (0.0753)° = 2.83 x 10° 
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| 20. (i) 


| (ii) 


21. (i) 


(ii) 


22. (i) 


(ii) 


Materials which are strongly attracted 
by magnetic field and show permanent 
magnetism even in the absence of the 
magnetic field are called ferromagnetic 
materials and the property thus exhibited is 
called ferromagnetism. 

e.g, Fe, Co, Ni show ferromagnetism at 
room temperature. 

Substances which are weakly attracted by 
a magnetic field are called paramagnetic 
substances and the property is called 
paramagnetism. 

€. Op Sp Си", Mn”, etc. 

15 ppm means 15 parts present іп million 
(105) parts by mass of the solution 


15 E 
96 by mass = — x 100 = 1.5 x 10? 
10 


Mass of solvent = 10° g 
(Mass of solute is negligible) 
Molar mass of CHCI, = 12 + 1 + 3x 35.5 
= 119.5 g mol! 
Number of moles of CHCl, 
Е Mass іп g 2215 
© Molar mass 119,5 


15/119.5 


Molality = х1000 


-125x10*m 


Given structure = bcc, a = 353 pm, r=? 
For bcc structure 


Уза 1732x353 pm 


4 4 
Structure = bcc, a = 353 pm = 353 x 10 m 
Packing efficiency of bcc unit cell 
3 


=152.85 pm 


Zxinr 
3 


а 


2x ®хз.14х(152.85х10-12 m)? 
————— =i 
Е —12 8 ET 

(353x10 ^m) 


= 6896 


23.(i) The solids which have conductivities 


between 105 to 10* ohm™ m are called 
semiconductors. 

e.g. Germanium and silicon. 

When group-14 elements like silicon is 
doped with atoms of group-15 elements, 
such as P, As, Sb or Bi then only four of 
the five valence electrons of each impurity 
atom participate in forming covalent bonds 
and fifth electron is almost free to conduct 


(ii) 


electricity. Such type of semiconductor is 
called n-type semiconductor. 

(iii) When group-14 elements like silicon is 
doped with atoms of group-13 elements, 
such as B, Al, Ga or In then each impurity 
atom forms only three covalent bonds 
with the host atom. The place where the 
fourth electron is missing is called a hole 
which moves through the crystal like a 
positive charge and hence increases its 
conductivity. Such type of semiconductor 
is called p-type semiconductor. 

OR 


(i) In hexagonal close packing, third layer is 

builtbycovering tetrahedral voidsofsecond 

layer and spheres of the third layer are 
exactly aligned with those of the first layer 

(ABAB, ...pattern). 

In cubic close packing third layer is built by 

covering octahedral voids of second layer 

and spheres in fourth layer are aligned 
with those of the first layer (ABCABC ... 
pattern). 

Crystal lattice is regular three dimensional 

arrangement of constituent particles of a 

crystal. 

Unit cell is the smallest portion of a crystal 

lattice which when repeated in different 

directions generates the entire lattice. 

(iii) A simple triangular void surrounded by 
four spheres is called tetrahedral void. A 
double triangular void surrounded by six 
spheres is called octahedral void. 


(ii) 


24, 


25. 


26. 


27. 


Let total mass of solution = 100 g 
Mass of ethylene glycol w, = 20 g 
and mass of solvent (water) = w, = 80 g 
Molar mass of C,H,O,, М, 
=12х2+1х6+16х2 


= 62 5 mol! 
Molar mass of H,O, M, =1х2+16 
= 18 g mol” 
Moles of H,0; т = "t = 80 = 4.444 mol 
e M, 18 
Moles of C,H,O,; n= Lore 20 — 0.322 mol 
M, 62 
Mole fraction of C,H,O, = —2 
n +My 
0.322 _ 0.322 = 0.068 


7 4.44 +0322 4766 
Given, structure = fcc 
Z-4 d-193gcm",r-? 
М = 197 amu = 197 g mol, 
N, = 6.023 x 10? mol! 
xM 3_ ZXM 
3 ora = 
Мұха ахм, 


Using formula, 4- 


M 4x197g mol! 


„Жыз 3 r1 
19.3gcm ^ x6.022x10^ mol 


a? = 67.799 x 107 cm’. 
а= 4.08 x 105 cm 
a 408pm 


For fcc lattice r = —— = 
or fcc lati 2/02 2x1414 


= 144.3 pm 


(i) Parallel arrangement of spheres is quite 
inefficient packing. 

(ii) Laddus should be arranged in hexagonal 
close packing in all the layers. 

(iii) Skill is more important than labour. 

In a conductor, valence band and conduction 

band overlap with each other. 

In a semiconductor, there is small forbidden 

zone between the two. 
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28. (i) 


Conduction 


hand ‘Conduction 
Conduction band 
band 
Small Large 
forbidden forbidden 
zone zone 
Valence Valence Valence 
band band band 
Conductor Semiconductor Insulator 


In an insulator, there is a large forbidden 


zone between the two. 
Applying the formula, 

1000 x Ky x wz 

S w XAT; 

1000 x 5.1 x 1 si 
Mag, = UO E 110.87g mol 
Map, = ЮША 196.155 mol! 

4 20x13 


Suppose atomic masses of A and B аге ‘a’ and 
‘b’ respectively. Then 
Molar mass of AB, = a + 2b 
10.87 g mol! we (i) 
+4b 
196.15 g mol 
Eqn. (ii) - Eqn. (i) gives 2b = 85.28 
or b-4264 
Substituting in eqn. (i) we get 
а%2х42.64- 110.87 
ог а= 25.59 
Thus, atomic mass of A = 25.59 и 
Atomic mass of B = 42.64 u 
(ii) Those properties of solution which depend 
upon the number of solute particles and 
not upon the nature of the solute particles 
are known as colligative properties. 
‘There are four colligative properties 
(I) Relative lowering of vapour pressure 
(ID) Elevation of boiling point (AT;) 
(III) Depression of freezing point (AT) 
(IV) Osmotic pressure (x) 
OR 


(i) Azeotrope isa liquid mixture which boils at 
constant temperature without undergoing 
change in composition. 


Molar mass of AB, 


+ ii) 
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(ii) 


29. (i) 


(ii) 


(i) 


e.g., A mixture of 95% ethanol and 5% water 
by mass forms minimum boiling azeotrope 
as for this composition vapour pressure is 
maximum and boiling point is minimum. It 
boils at a temperature lower than expected 
and shows positive deviation from ideal 
behaviour. 
pi = 450 mm Hg, p; = 700 mm Hg 
Pia = РАХ + РвХв 
600 = 450(x,) + 700 (1 - x4) 
On solving 
xX, = 0.4, x, = 0.6 
In vapour phase (Using Dalton's law) 
р, = 04 x 450 mm = 180 mm Hg 
Ps = 0.6 x 700 mm = 420 mm Hg 
180mm 420 mm 
хат = 0.3; xg = 207 
600 mm 600 mm 
Number of atoms B = 6 
Tetrahedral voids = 2 x 6 = 12 


2 

2. Number of atoms А = 5 х12=8 
So, the formula of compound is A,B, i.e. 
A,B, 
Nio 95 o0 
Let Ni?” be ‘x’ and МІ” will be 0.98 - x 
Total charge on compound is equal to zero 
^o %2х%3(0.98-х)-2-0 

+2x+294-3x-2=0 

x=0.94 


0.94 
Ф of Ni** = — x 100 = 96% and 
0.98 


% of Ni** = 4% 
ок 
Number of N atoms іп ccp arrangement 
z8x 1, =1 
8 


M occupies ; rd of tetrahedral voids 


Total number of voids = 2 x N 


wir 


1 
= Total number of M - 2x 3 
M:N= i1: 


Formula is M,N,. 


(ii) 


30. (i) 


(ii) 


Number of oxide ions forming hcp = 6 
Number of octahedral voids = 6 


2 
Number of ferric ions = 3 x6-4 


2. Formula of ferric oxide is Fe,O, i.e., 

Fe,O. 

Raoult’s law states that for a solution of 

volatile liquids, the partial vapour pressure 

of each component of the solution is 
directly proportional to its mole fraction 
present in solution. 

Thus, for components 1 and 2 

pio xp Р, = х, 

and ру = рх, Pa = px, 
where p,° and p;? are the vapour pressures 
of pure components 1 and 2 at the same 
temperature. 
If partial vapour pressures of the 
components are higher than the value 
calculated from Raoult's law, the solution 
exhibits positive deviation. 
In this case, the intermolecular attractive 
forcesbetweenthesolute-solventmolecules 
are weaker than those between the solute- 
solute and solvent-solvent molecules and 
leads to increase in vapour pressure. e.g., 
mixture of ethanol and acetone. 
If partial vapour pressures of the 
components are lower than the value 
calculated from Raoult's law, the solution 
exhibits negative deviation. 
In this case, the intermolecular attractive 
forces between solute-solute and solvent- 
solvent are weaker than those between 
solute-solvent and leads to decrease in 
vapour pressure. e.g, mixture of phenol 
and aniline. 

Molar mass of CH,Cl, 
-12х1%1х2%35.5х2 
-85gmol' 

Molar mass of CHCl, 
=12х1+1х1+35.5х3 
= 119.5 оГ! 


40g 
85g то” 


- 0.47 mol 


Moles of CH,Cl, = 1 


255g 


119.5gmol vean 


Moles of CHCI, = 
Total number of moles = 0.47 + 0.213 
- 0.683 mol 

sn =0.688 
0.683 
Prorat = Pi + (р - Рл) x, 

= 200 + (415 ~ 200) x 0.688 

= 200 + 147.9 = 347.9 mm Hg 

OR 


(i) Osmotic pressure of the solution is the 


хна, = 


pressure that just stops the flow of solvent 
from its side to solution side across a semi- 
permeable membrane. 


mV =nRT 
лу- Мв рт 
Mg 
S e wgXRXT 
Br TRV! 


(ii) (glucose) = TRT 


-— RT 
MV 


asi [35 ar -o2 RT NI 
180x1 


n (unknown) = v2 
VxM. 


RT-M'RT 


2 
Г M' = Molarity] 
1.52 - M' RT ve (ii) 
By dividing eqn. (ii) by (i), 
152 M'RT 
498 02RT 


j 1.52 
M’=0.2x—— =0.061 M 
4.98 


оо 
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YQU ASKED 
WE ANSWERED 


Do you have a question that you just can't get 
answered? 

Use the vast expertise of our mtg team to get to the 
bottom of the question. From the serious to the silly, 
the controversial to the trivial, the team will tackle 
the questions, easy and tough. 

The best questions and their solutions will be printed 
in this column each month. 


Q1. What will be the product formed in the 
given reaction? Explain. 
OH 
(NH,),S03 
NH, A 
- Saumik Dey, Jalpaiguri, West Bengal 


Product 


Ans. Transformation of phenol into aniline using 
ammonium sulphite at 150 °C is called 
Bucherer reaction. In this reaction, ZnCl, at 


300 °C can be used as a catalyst. 
2 


OH NH; 
ы (NH,),803, NH; E 
IU UL. 
к===——= 
H,0, 150°C 


Phenol Aniline 
Mechanism: 
O-H —H 
e 
ну 
sand Қыл 
OSO;NH. 
bles ^оѕо,мн; 24 
{[[tastomerization 
HO NH; E ec NH 
M 
m SOS, OSO;NH, 
NH NH. 
+ 
HQ „н, OL * 
el = UE NH, 
= = 
SSoso,NH,  GOSONH4 Anime 
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Q2. Why are alkyl halides insoluble in water, 
though they are polar in nature? 
- Navdeep Kumar, Amritsar, Punjab 
Ans. Inan | alkyl halide, the halogen atom is bonded 
to sp*-hybridized carbon atom. As the halogen 
is more electronegative than carbon, the С-Х 
bond is polarised. 


Hg Hy 8- 1-205215 D 
Er Cre X=F,Cl, Bror I 


Due to polar nature of alkyl halides, they 
are held together by strong dipole-dipole 
interactions. The new forces of attraction 
between alkyl halide and water are not enough 
to overcome alkyl halide-alkyl halide (dipole- 
dipole) and water-water (hydrogen bonding) 
forces of attraction. Hence, alkyl halides are 
immiscible with water. 


03. What is Diels-Alder reaction? 

-Saumik Dey, Jalpaiguri, West Bengal 
In Diels-Alder reaction, a conjugated 
diene reacts with an alkene to produce a 
six-membered ring containing one m-bond 
ie. cycloalkene. Hence, this reaction is also 
known as cycloaddition reaction because the 
reaction forms a cyclic product, via a cyclic 
transition state. e.g. Reaction of 1,3-butadiene 
with бепе to form cyclohexene : 


K ge a т: 200°С, 
al 


Ans. 


Ш 


SD CH, 4 
4 Ethene ‘Transition state 
1,3-Butadiene [Dienophile, [six electrons] 
[Diene, two л-Бопіѕ] one x-bond] 
New n-bond a New o-bond 
"C 
‘New o-bond 


Cyclohexene 
[Adduct, one л- and two G-bonds] 


Even, alkynes can also serve as dienophiles in 
Diels—Alder reactions : 


1 
2667 NCH жос 
а +i ә 
з CH ^ 
à 
13-Butadiene | Ethyne 
(s-cis conformation, 
higher in energy due to 
steric hindrance) 
Diels-Alder reaction is a concerted reaction, 
in which all the electrons move at the same 


time. um 


1,4-Cyclohexadiene 


CE 
60 


Which one of the following compounds is most 
reactive towards Sy1 reaction? 

(а) CsHsCH(C.Hs) Br 

(b) CsHsCH(CH;)Br 

(с) CsHsC(CH3)(CsHs)Br 

(d) CsHsCH2Br 

A first order reaction, which is 30% complete in 
30 minutes has a half-life period of 

(a) 102.2 min. (b) 58.2 min. 

(c) 242 min. (d) 120.2 min. 


Which of the following compounds has least 
oxidation state of Fe? 

(а) Ky[Fe(OH),] 

(b) K,{FeO,] 

(с) FeSO4:(NH4),$04:6H;O 

(d) [Fe(CN)6]™ 

Hyperconjugation is not possible in 

(а) CH; — CH=CH) 


(b) CH; — CH; 
CH 
б сн 64 * 


н; 
(d) (CH3);C = C(CH3); 
Тһе mass of a photon with a wavelength equal 
to 1.54 x 107% cm is 
(а) 0.8268 x 1074 kg (b) 1.2876 x 10? kg 
(c) 14285 x 1077 kg (d) 1.8884 x 10722 kg 


Cannizzaro reaction is not given by 
(a) acetaldehyde 

(b) formaldehyde 

(c) benzaldehyde 

(d) trimethylacetaldehyde. 


7. 


10. 


NER EET 


Schottky defect in crystals is observed when 
(a) unequal number of cations and anions are 
missing from the lattice site 

equal number of cations and anions are 
missing from the lattice site 

(c) an ion leaves its normal site and occupies 
an interstitial site 

density of the crystal is increased. 


(b) 


(d) 


Which of the following structures is aromatic? 


п ш у 


(а) Тапа П only 
(c) I only 


(b) Ionly 

(d) ІП only 

Which of the following is an ore of potassium? 
(a) Carnallite (b) Cryolite 

(c) Bauxite (d) Dolomite 

Match the coordination compounds given in 
column I with the central metal atoms given in 
column II and assign the correct code: 


Column I Column II 
(i) Chlorophyll (p) Rhodium 
(i) Blood pigment (q) | Cobalt 
(ің) Wilkinson catalyst (г) Iron 
(iv) | Vitamin Bj; (s) Magnesium 
O (йа) (ін) (іу) 
(а) (p (9 (9 (1) 
(b (S) (Q (0 (p 
(с) (8) ( (p (9 


(d) (9) (0) (9 
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1l. 


12. 


13. 


14. 


15. 


16. 


28 


The most nucleophilic nitrogen is in 


(b) CJ 


NHCOCH, 
19% 

NH, 
195 


Most favourable conditions for ionic bonding 
are 


(a) 


(a) low charge on ions, large cation, large 
anion 

(b) low charge on ions, large cation, small 
anion 

(c) high charge on ions, large cation, small 
anion 

(d) high charge on ions, small cation, large 
anion. 


In the following reaction, 

АР + 3KOH + 3H;0 —> 3KH;PO; + РН; 
(a) Pisonly oxidised 

(b) Pisonly reduced 

(c) P is both oxidised as well as reduced 
(d) None of these. 


Which of the following salts of HPO; exists? 
(1) NaH,PO, (I) Na;HPO; 

(Ш) Na3PO; 

(а) IandI only (b) I, II and Ш 

(c) Папа Ш only (d) Ш only 


The glucose is an example of 

(a) disaccharide 

(b) aldohexose 

(c) ketohexose 

(d) non-reducing sugar. 

In which of the following pairs, the ionization 
enthalpy of the first species is less than that of 
the second? 
(a) N,P 
(c) N,N” 


(b) Be*, Be 
(d) S, P 
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17. 


19. 


20. 


21. 


22. 


What is ‘Z in the following sequence of 
reactions? 

Alkaline 
KMnO; 


Zn 


Phenol Da X 


cud | 
Anhyd. AICI, 


(b) Toluene 
(d) Benzoic acid 


(a) Benzene 
(c) Benzaldehyde 


Which of the following is not a resonating 
structure for the phenoxide ion? 


о о 

@ O ш) @ 
о е 

(ш) Q TO 


(a) I (b) II 
(c) ш (d) IV 


The equilibrium constant of the reaction: 
1 
SO = SOxg + 20% 


is 0.15 at 900 K. The equilibrium constant for 
250,0 + Os === 2503, is 

(а) 5252mol'L (b) 49.72 тоГ!1. 

(c) 6334mol'L (d) 4444 mol! L 


Permanent hardness of water can be removed by 
(a) sodium sulphate 

(b) sodium bicarbonate 

(c) washing soda 

(d) sodium chloride. 

The final product obtained on heating ethanoic 
acid with P3O; is 
(a) ethene 

(c) ethane 


(b) ethanoic anhydride 
(d) methyl acetate. 


Graphite is a good conductor of electricity 
because it 

(a) has sp’-hybridized carbon atoms 

(b) has free electrons 

(c) is crystalline 

(d) has free atoms. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


Final product 'X' of the following reaction is 


4 (i) OJ/CH;CL, 


(ii) Zn/HO 
1, 3-propanedial 
1, 3-propanedioic acid 
ethanal 
formaldehyde. 


(a) 
(b) 
(с) 
(4) 
The standard reduction potential for two 
reactions are given below: 

() AgCl + e —> Agi + Cl quysE? = 0.22 V 
(i) Ag” tag) + © —9 Agis) ;Е° = 0.80 V 
The solubility product of AgCl under standard 
conditions of temperature is given by 

(а) 1613x10? (Ы) L535x10* 

(с) 3213x107? (а) 1477 x 10 
Standard entropies of X;, Y; and ХҮ; аге 60, 30 
and 50] K^! mol" respectively. For the reaction 
1/2X; + З/2Ү <= ХҮ», AH = -30 kJ, to be at 
equilibrium, the temperature should be 

(a) 750K (b) 1000K 

(c) 1250K (d) 500K 


Тһе IUPAC name for the compound 


COOC,H, is 
Pw ats 


ethyl acrylate 

ethyl methacrylate 
ethyl-2-methylbut-2-enoate 
ethyl-3-methylbut-3-enoate. 


(a) 
(b) 
(c) 
(d) 
The correct order of electron affinity of B, C, N 
and O is 

(a) О>С>М>В (b) В>М>С>0 

(с) О>С>В>М (d) O>B>C>N 


Cumene process is the most important 

commercial method for the manufacture of 

phenol. Cumene is 

(а) 1-methyl ethyl benzene 

(b) ethyl benzene 

(c) vinyl benzene 

(d) propyl benzene. 

Which one of the following statements 

concerning lanthanides elements is false? 

(a) Lanthanides are separated from one 
another by ion exchange methods. 


30. 


31. 


32. 


33. 


35. 


(b) The ionic radii of trivalent lanthanides 
steadily increase with increase in atomic 
number. 

All lanthanides are highly dense metals. 
Most characteristic oxidation state of 


lanthanides elements is +3. 


(c) 
(4) 


Select the correct option, among Sc(III), Ti(IV), 
Pd(II) and Cu(II) ions. 

(a) Allare paramagnetic. 

(b) Allare diamagnetic. 

(c) Sc(IID, Ti(IV) are paramagnetic and 
Pd(II), Cu(II) are diamagnetic. 

Sc(III), Ti(IV) are diamagnetic and Pd(II), 
Cu(II) are paramagnetic, 


(d) 


Maximum number of molecules are present in 
(а) 78N2 (b) 2gH, 

(c) 16g ХО; (d) 16g О, 

The average velocity and the most probable 
velocity of gas molecules are expressed as 


6) pur ШИ (т j 2RT 
"nM M) °M 
(o (#87 | per 
mM) ÁM 
"bu ey 
mM м 


Which of the following statements is false? 

(a) Photochemical smog causes irritation in 
eyes. 

London smog is a mixture of smoke and 
fog. 

Photochemical smog 
formation of PAN. 
London smog is oxidising in nature. 


(b) 


(c) results in the 


(4) 


. Which of the following noble gases is not 


present in atmosphere? 

(a) He (b) Ne 

(c) Ar (d) Rn 

An emulsion is formed when 

(a) a gas is dispersed in a liquid 
(b) a gas is dispersed in a solid 

(c) aliquid is dispersed in a gas 
(d) aliquid is dispersed іп а liquid. 
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36. 


37. 


38. 


39. 


40. 


4l. 


42. 


The chemical reagent used for leaching of gold 
and silver ores is 

(a) sodium hydroxide 

(b) potassium cyanide 

(c) potassium cyanate 

(d) sodium thiosulphate. 


Major product obtained when anisole 
undergoes Friedel-Crafts alkylation 

(a) 2-methoxytoluene 

(b) 2-methoxyacetophenone 

(c) 4-methoxytoluene 


(d) 4-methoxyacetophenone. 


Тһе highest lattice energy corresponds to 

(a) MgO (b) CaO 

(c) SrO (d) BaO 

Which one of the following is reduced with zinc 
and hydrochloric acid to give the corresponding 
hydrocarbon? 

(a) Ethylacetate 
(c) Acetamide 


(b) Acetic acid 
(d) Butan-2-one 


On heating with soda-lime, salicylic acid gives 
(a) phenol (b) benzoic acid 
(c) sodium salicylate (d) benzene. 


When a non-volatile substance is dissolved in 
а solvent, the vapour pressure of the solvent is 
decreased. This results in 

(a) an increase in the boiling point of the 
solution 

а decrease in the boiling point of the 
solvent 

the solution having a higher freezing point 
than the solvent 

the solution having a lower osmotic 
pressure than the solvent. 


(b) 
(c) 


(d) 


Pick out the wrong statement(s). 

(i) Vapour pressure of a liquid is the measure 
ofthe strength of intermolecular attractive 
forces. 

(ii) Surface tension of a liquid acts 
perpendicular to the surface of the liquid. 

(iii) Vapour pressure of all liquids is same at 
their freezing points. 


30 CHEMISTRY TODAY | iue 


43. 


45. 


47. 


48. 


49. 


50. 


(iv) Liquids with stronger intermolecular 
attractive forces are more viscous than 
those with weaker intermolecular force. 

(a) (ii), (iii) and (iv) (b) (ii) and (iii) 

(с) (i), (ii) and (iii) (d) (iii) only 

Which of the following species cannot work as 

oxidizing agent? 

(a) О, 

(с) Н,0, 


(b) KMnO, 
(d) г 


- Crystal field stabilization energy for high spin 


а^ octahedral complex is 

(a) -18A, (b -1.6A,+P 
(с) -1.24 (d) -0.6A, 
Benzene hexachloride is a/an 

(a) antiseptic (b) insecticide 
(c) catalyst (d) analgesic. 


. Which of the following is a condensation 


polymer? 
(a) Teflon 
(c) Polystyrene 


(b) Dacron 

(d) Neoprene 
Uncertainty in position of an electron 
(mass = 9.1 x 107 g) moving with a velocity 
of 3 x 10* cm/s accurate upto 0.00196 will be 
(Use h/4m) in uncertainty expression where 
h = 6.626 x10” erg-second) 

(a) 5.76 cm (b) 7.68 cm 

(c) 1.93 cm (d) 3.84 cm. 


In the reaction A + В —> products, on 
doubling the concentration of A, keeping that 
of B constant the reaction rate is doubled. 
However, when the initial concentrations of 
both A and B are doubled the rate is increased 
eight times. The rate of the given reaction is, 
therefore 

@ МАР (b) МАНІ 

(9 МАЈВР (d) k[A IB] 


The oxidation number of phosphorus and 
basicity of acid in pyrophosphoric acid 
respectively are 

(a) +4and three 
(c) +5 and four 


(b) +1 and four 
(d) +3 and one. 
An aqueous solution of borax is 

(a) neutral (b) acidic 

(c) basic (d) amphoteric. 


5. 


(c) : Syl reactions proceed via the formation of 
a carbocation intermediate. 


More stable is the carbocation more reactive is 
the alkyl/aryl halide towards Sy1 reaction. 

In CgHsC*(CH3)(CsHs) carbocation, the two 
phenyl rings by their -R effect and —CH; by its 
+I effect diminish the positive charge and make 


it stable. 
+ 
OFRO 
4 


CH, 


(b): For first order reaction 


122303, 7 
k тет 
2303, 100 
low __К 5 100-30 
fg, 230307 100 
k 26100-50 
"RO 
зо %7 
tz 1082 
30 04549 
t2 03010 
= 10530 82 min: 
0.1549 


(c) : In K3[Fe(OH)g], O.N. of Fe = +3 

In K;[FeO,], О.М. of Fe = +6 

Іп FeSO4:(NH4),50,4:6H50, O.N. of Fe = +2 

In [Fe(CN)]*", ON. of Fe = +3. 

(b): Hyperconjugation occurs through the 
H-atoms present on the carbon atom next to 
the double bond i.e., &-hydrogen atoms. 


(с): Mass of photon, m= ue 
dy 
6.610734] s 


"154x107 гі 


mx3x10* ms 


= 1.4285 x 10? kg 


10. 
п. 


12. 


13. 


14. 


15. 


16. 


17. 


(а): Acetaldehydedoesnotundergo Cannizzaro 
reaction since it contains О-Н atoms while 
formaldehyde,  trimethylacetaldehyde апа 
benzaldehyde undergo Cannizzaro reaction 
since they do not contain 0-Н atoms. 

(b): Itis a stoichiometric defect in which equal 
number of cations and anions are missing from 
the lattice site. 

(b): Only I follows Huckels rule and is 
aromatic. 

(а): Carnallite is KCl-MgCl,-6H,0. АП other 
ores do not contain К. 

(c) 

(а): In option (b) lone pair of electrons on М 
is a part of aromaticity and in option (c) NH- 
group is adjacent to electron withdrawing group 
(-СОСН;) and in option (d) lone pair is a part 
of resonance. So, pyridine is most nucleophilic. 
(b): According to Fajan rules, formation of 
ionic bond is favoured by low charge on ions, 
large cation and small anion. 


+ -3 

(c): ар +ЗКОН + 3H,0 > 3KH;PO; + PH3 
Here, O.N. of P increases from 0 in elemental P 
to + 1 in КН;РО; and decreases to -3 іп PH3. 
Therefore, P is both oxidised as well as reduced. 
(а): НРО, is a dibasic acid so NaH;PO; and 
Ха;НРО; both exist. 

(b): Glucose is an aldohexose as it contains 
6 carbon atoms in its molecule and has an 
aldehydic group. 

(d): P because of extra stability of the exactly 
half-filled 3p-orbitals has higher IE; than $ even 
though S has higher nuclear charge than P. 


снуд 
is Zn-dust Anhyd. AICI, 
Friedel-Crafts 
Phenol (х alkylation 
COOH 
Alkaline KMnO, 
Benzoic acid (Z) (№ 
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18. 


19. 


20. 


21. 


22. 


23. 


(d): Negative charge is never delocalized on 
the meta position. 


1 
(d): For SO == S03 + 5 Or 


x 50,10,02 


А =0.15 
17 003] 


For 2805 + Oy == 2505) 


[5О;]? 
50,010] 
1 [803] 


By reversing Eq. (i), т = — — v; 
Y 4 160,10, 


Ka” 


(ш) 


On making square, 


(S03) 


2— —— -K, [By Eq (ii) 
Бодо ® [By Eq. (ii)] 


2 

Ko = z) -4444 mol! L 
0.15 

(c): Washing soda removes permanent 

hardness by converting soluble calcium 

and magnesium compounds into insoluble 

carbonates. 

CaCl, + Na;CO; —> СаСО; + 2NaCl 

CaSO, + NaCO; —> СаСО; + Na$0, 

(b): Carboxylic acids оп heating with 

dehydrating agents such as Н;5О; or P205 give 

corresponding anhydrides. 


ES 
Р H*A 
нс-с + Xo CH Убу] 
” “он но“ or POS А 
Ethanoic acid PR 
с Асы 
Ethanoic anhydride 


(b): Graphite shows moderate conductivity 
due to the presence of unpaired or free fourth 
valence electron on each carbon atom. 


(а): (i) OJ/CH. G оуснсь ы Жа 
(ii) ?л/Н,О "(ӛлан,о ” CHC СНО 


1, 3-Propanedial 


32 CHEMISTRY TODAY | 0\14 


+ (i) | 


| 26. 
27. 


24, 


25. 


29. 


30. 


31 


(d): On subtracting eqn (ii) from (i) we get 
AgCl —> Ав? + СГ, 
Ece = 0.22 - 0.80 = - 0.58 V 


5? logpAg* ICI] 


o 00 
Now, Eg = Ep 777 
At equilibrium Ecen = 0 


Thus E? H log [Ag*] [CI] 


200 
cell 1 


-058- 0.059 


log (Ав СГ] 


log [Ag*] [СГ] = - 9.8305 
log Ky = – 9.8305 
Ky = 1477 x 107? 
ién reaction is : 


or 


(a): 
1 3 
29%) xs 


We know, AS? = ES? products — ES? reactants 
= 50 - (30 + 60) 
2-40] K^ mol! 
At equilibrium AG? = 0 
AH? = TAS? 


-30x10? Jmol! 
-750K 


-40]K^! mor! 


(c) : Electron affinity increases from left to right 
in a period but for group 15 (nitrogen family) 
it is less due to stable half-filled electronic 
configuration. Thus order is O > C > B» N. 


. (а): Cumene is isopropyl benzene or 1-methyl 


ethyl benzene. 

(b): The ionic radii of trivalent lanthanides 
steadily decrease with increase in atomic 
number (lanthanide contraction). 

(d): $с°* (3d°), Ti** (340) are diamagnetic while 
Pd?” (445) and Си?* (34?) are paramagnetic. 


- (b): 1 mole of any element contains 6.023 x 10? 


number of molecules. 

1 g mol of O; = 32 g oxygen 
16 g of О; = 0.5 g mol О 

1 g mol of Np = 28 g М; 

7 gN>=0.25 g mol № 

1 g mol of H, = 2 g hydrogen 


=> 


= 2gH;-10gmolH; 38. (a) : Due to small size, MgO has highest lattice 


1 g mol NO) = 14 + 16 x 2 = 46g of NO; enegry. 

= 16g of NO, = 0.35 g mol NO; 39. (d): Butan-2-one will get reduced into butane 

Hence, 2 g H; (1 g mol H3) contain maximum when treated with zinc and hydrochloric acid 

number of molecules. following Clemmensen reduction reaction 
32. (c) whereas 7п/НС1 do not reduce ester, acid and 
33. (d): London smog or sulphurous smog contains amide. 

SO) and hence is reducing in nature. 
34. (d) | Zn-Hg 

. CH, — CH, — C — CH, 

35. (d): Emulsion is a colloidal dispersion in which Butan-2-one 

both the dispersed phase and the dispersion DOE — CH, 


medium are liquids. 
36. (b): Ag;S + АКСМ —> 2K[Ag(CN) ] + K2S 


А он он 
(Soluble complex) COOH : 

4Au + 8KCN + 2H,0 + O, — 40. (a): Eo 4 CO, 
AK[Au(CN);] + 4KOH А е 


(Soluble complex) Salicylic acid Phenol 
OCH, 
41. (a): The boiling point of a liquid is the 
Anhyd. AICI, s 
37. (с): + CH,CI "еі temperature at which its vapour pressure 
is equal to the atmospheric pressure. The 
vapour pressure of a liquid is lowered when 


есн, а non-volatile solute is added to it. Therefore, 

the temperature of the solution when its 

vapour pressure will be equal to atmospheric 

pressure will be higher than the temperature 

of pure solvent. Thus boiling point of a 

2-Methoxytoluene | 4- m ы solution increases by addition of a non-volatile 
(Minor) (Major) solute. 
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42. 


43. 


45. 


46. 


47. 


(d): Vapour pressures of all liquids are different 
at their freezing points. 

(d): Г can act as a reducing agent and not as 
an oxidising agent because its O.S. can change 
from -1 to +7 only. 


. (d): - 0.6 Ay 
Lm 
+064, 
LELLU eese | E 
d-orbitals in symmetrical 111 [os А, 
fields of ligands. —— 
high spin d* configuration 
in an octahedral field 


CFSE = 3(-0.4)A, + 0.6 A, = - 1.24, + 0.6 A, 
CFSE = -0.6 А, 

(b): Benzene hexachloride sold under the 
name gammexane, which is an insecticide. 
(b):Dacron is formed by condensation 
polymerization of ethylene glycol and 
terephthalic acid with the elimination of 
water. 

n[HO — CH; — CH; —OH] + 


if i 
n[HO — C Xo» Сон] -20-460K 
-Qn - )H;O 
ll T 
-+0—CH,—CH,—O—C+ О )-с+, 
Dacron 
(c) : Mass of an electron (m) = 9.1 x 10778 [3 


Velocity of electron (v) = 3 x 10* cm/s ; 


.001 
Accuracy = 0.00196 = a and 


Planck's constant (h) = 6.626 x 10” erg-second. 


48. 


49. 


50. 


Actual velocity of the electron (Av) 


=3x10'x E 


= 0.3 cm/s 


‘Therefore, uncertainty in the position of the 
electron 


h 6626x107 
Ад--- —. NI 
4nmAv  4nx(9.1x10 75)x0.3 
= 1.93 cm 


(с): Let the rate law be, Rate = k[A]" |в)” 
Now, 2 x Rate = К[2А]* [B]" 

8 x Rate = k[2A]* |28) 

On dividing (iii) by (ii), 


(0) 
(ii) 
(iii) 


7 
ШЕ ог,4=27 => y=2 
B 
Divide (ii) by (i), we get 
x 
2-(24) о 2-27 = х=1 
A 


Rate = k[A] [B]? 
(c) : Pyrophosphoric acid : НРО; 
Let Oxidation state of P be x 
=> 4х(+1)+2х+7х(-2)=0 
= 4%2х-14-0 


=> х=+5 
je" ү 
Р Р. 
41707130 
OH OH 
Basicity of acid is four. 
(c) : Borax dissolves in water to give alkaline 
solutions. 
Na;B4,O; +7Н;О —> 2NaOH + 4Н;ВО; 
Strongbase Weak acid 


PMT 


CAPSULE 


34 
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AIPMT 


What is the maximum number of orbitals that 
can be identified with the following quantum 
numbers? 

n=3,1=1,m=0 

(a) 1 (b) 2 (c) 3 (d) 4 


Calculate the energy in joule corresponding to 
light of wavelength 45 nm. (Planck's constant, 
= 6.63 x 1077 Js, speed of light, c= 3 x 10° ms!) 
(а) 6.67 x 10/5 (b) 6.67 x 10"! 

(с) 4.42 x 107 (d) 4.42 x 10775 


Equal masses of H5, О; and methane have been 
taken in a container of volume V at temperature 
27 *C in identical conditions. The ratio of the 
volumes of gases Н,: О, : methane would be 
(a) 8:16:1 (b) 16:8:1 
(c) 16:1:2 (d) 8:1:2 
If a is the length of the side of a cube, the 
distance between the body centered atom and 
one corner atom in the cube will be 

КЕ 

а 


2 4 Уз 
(а) F’ (b) P’ (c) 44 9 2 


Which property of colloids is not dependent on 
the charge on colloidal particles? 

(a) Coagulation (b) Electrophoresis 

(c) Electro-osmosis (4) Tyndall effect 
Which of the following salts will give highest 
pH in water? 

(a) KCl (b) NaCl 

(с) Na;CO; (d) CuSO, 

Of the following 0.10 m aqueous solutions, 
which one will exhibit the largest freezing point 
depression? 
(a) KCl 

(c) Al(SO,)3 


(b) C6H1206 
(d) к.50; 


8. 


10. 


п. 


12. 


13. 


When 224 litres of Ho, is mixed with 
11.2 litres of Cl, each at S.T.P, the moles of 
HCl formed is equal to 

(a) 1 mol of HCl (b) 2 mol of HCl) 

(c) 0.5 mol of HCl) (d) 1.5 mol of HCl) 
When 0.1 mol МпО is oxidised the quantity 
of electricity required to completely oxidise 
MnO} to MnO} is 

(a) 96500 C (b) 2 x 96500 C 

(c) 9650 C (d) 96.50 C 


Using the Gibbs energy change, AG? = +63.3 kJ, 

for the following reaction, 
АБСО з == 2А8 (а + COS) 

the Ky of Ag;COs, in water at 25 °C is 

(R= 8314] K mol!) 

(а) 32x 1075 (b) 8.0 x 10°? 

(c) 29x 10? (d) 7.9 x 10? 

The weight of silver (at. wt. = 108) displaced 

by a quantity of electricity which displaces 

5600 mL of О; at STP will be 

(a) 54g (b) 108 (c) 54.0g (d) 108.0 g 

Which of the following statements is correct for 

the spontaneous adsorption of a gas? 

(a) AS is negative and, therefore AH should be 
highly positive. 

(b) AS is negative and therefore, AH should be 
highly negative. 

(c) AS is positive and therefore, AH should be 
negative. 

(d) ASis positive and therefore, AH should also 
be highly positive. 

For the reversible reaction, 

М) + 3Ho == 2NHsqy + heat 

The equilibrium shifts in forward direction 
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14. 


15. 


16. 


17. 


19. 


20. 


21: 


22. 


36 


(а) by increasing the concentration of NHs( 

(b) by decreasing the pressure 

(c) by decreasing the concentrations of ЇЧ) 
and Hog 

(d) by increasing pressure and decreasing 
temperature. 


For the reaction, XO4() —> 2X0) 
AU = 2.1 kcal, AS = 20 cal К^! at 300 K 
Hence, AG is 

(а) 2.7 kcal (b) -2.7 kcal 
(c) 9.3 kcal (d) -9.3 kcal 


For a given exothermic reaction, K, and K, 
are the equilibrium constants at temperatures 
T, and T, respectively. Assuming that heat 
of reaction is constant in temperature range 
between T, and T», it is readily observed that 
(a) Kj» Kp (b) Ky < Kp 

(©) Қ,-Қ, 


Which of the following orders of ionic radii is 
correctly represented? 
(а) H'»H'»H 

(с) F >O% > Nat 


(b) Na* > F> O% 

(d) AP* > Mg* > № 
1.0 g of magnesium is burnt with 0.56 g О, in 
a closed vessel. Which reactant is left in excess 
and how much? (At. wt. Mg = 24, O = 16) 

(a) Mg, 0.16 g (b) O, 0.16 g 

(c) Mg, 0.44 g (d) O3, 0.28 g 

Тһе pair of compounds that can exist together 
is 

(а) FeCl3, SnCl, (b) HgCl,, SnCl, 

(с) FeCl, 5пСІ, (d) ҒеСі,, КІ 

Be? is isoelectronic with which of the following 
ions? 

ан'  (bLi (о Ма” (d)Mg* 
Which of the following molecules has the 
maximum dipole moment? 

(a) CO, (b) СН, (с) NH; (d) NF; 
Which one of the following species has plane 
triangular shape? 

(а) МУ (b) NO; (с) NO; (d) СО, 
Acidity of diprotic acids in aqueous solutions 
increases in the order 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


(a) Н,5 < H5Se < HyTe 
(b) H5Se < H3S < H;Te 

(c) H;Te < Н,5< Н,Ѕе 

(d) H5Se < H;Te < H,S 

(I) H20, + O, — H,0 + 20; 

(II) НО, + Ag;O —> 2Ag + H,0 + O, 

Role of hydrogen peroxide in the above 
reactions is respectively 

(a) oxidizing in (I) and reducing in (II) 

(b) reducing in (I) and oxidizing in (II) 

(c) reducing in (I) and (II) 

(d) oxidizing in (I) and (П) 

Artificial sweetner which is stable under cold 
conditions only is 
(a) saccharine 
(c) aspartame 


(b) sucralose 
(d) alitame. 


In acidic medium, H,O, changes Cr;OZ" to 
CrO; which has two (—O—0OC-—) bonds. 
Oxidation state of Cr in CrO; is 

(a) +5 (b) +3 (c) +6 (d) -10 


The reaction of aqueous KMnO, with H30; in 
acidic conditions gives 

(a) Mn** and O; (b) Ма?“ and O, 

(c) Ма? апа Оз (4) Mn*' and MnO}. 


Among the following complexes the one which 
shows zero crystal field stabilization energy 
(CFSE) is 

(а) [Mn(H;O)]* — (b) [Fe(H50)9?* 

(с) [Co(H;O)J" (d) [Co(H,0)¢]** 


Magnetic moment 2.83 BM is given by which 
of the following ions? 

(At. nos. Ti = 22, Cr = 24, Mn = 25, Ni = 28) 
(а) T^. (b) Ni** (с) се” (d) ма” 
Which of the following complexes is used to be 
as an anticancer agent? 

(а) mer-[Co(NH3)Cl;] 

(b) cis-[PtCL(NH3);] 

(с) сіз-К.ІРІСІ;Вг;| 

(d) Na;CoCl, 

Reason of lanthanoid contraction is 

(a) negligible screening effect of ‘f-orbitals 
(b) increasing nuclear charge 

(c) decreasing nuclear charge 

(d) decreasing screening effect. 


31. 


32. 


33. 


34. 


In the following reaction, the product (A) 
м=мсг NH, 


@ + Ha i 
Yellow dye 
(a) (О)-хем-мн 
NH, 
(b) (O)-N=N 
NH 


Which of the following will be most stable 
diazonium salt АМ X~? 

(а) CH4N2X^ (b) CgH3N3X~ 

(c) CH,CHN;X^ (d) C;H;CH;N2X^ 
D(*)-glucose reacts with hydroxyl amine and 
yields an oxime. The structure of the oxime 


would be 
CH —NOH CH —NOH 
H » он HO- c- H 
(а) HO0-C-H (b) Ho- с-н 
HO-C-H H-C- OH 
н-6-он н-6-он 
CH,OH CH,OH 
CH=NOH 
HO- Ся H CH=NOH 
H-C-OH H-C-OH 
(c) HO-C- H (d HO- C- H 
H-C-OH H -<-он 
CH,OH H-C-OH 
сн,он 


Which of the following hormones is produced 
under the conditions of stress which stimulate 
glycogenolysis in the liver of human beings? 
(a) Thyroxin (b) Insulin 

(c) Adrenaline (d) Estradiol 


35. 


36. 


37. 


38. 


39. 


Which one of the following is an example of 
thermosetting polymer? 
@) +CH- C=CH- CH}, 
а 
(b) €*CH;-CHj, 
СІ 
H | og 9 
(c) €N-(CH3),-N- C -(CH5)4-C 3, 


H OH 
CH; CH3 
(d) n 


Which of the following organic compounds 
polymerizes to form the polyester Dacron? 

(a) Propylene and para HO— (C6H4) — OH 
(b) Benzoic acid and ethanol 

(c) Terephthalic acid and ethylene glycol 

(d) Benzoic acid and para HO— (C;H4)— ОН 


Which one of the following is not a common 
component of Photochemical smog? 

(a) Ozone 

(b) Acrolein 

(c) Peroxyacetyl nitrate 

(d) Chlorofluorocarbons 


In the Kjeldahls method for estimation of 
nitrogen present in a soil sample, ammonia 
evolved from 0.75 g of sample neutralized 
10 mL of 1 M H5SO,. The percentage of nitrogen 
in the soil is 

(a) 37.33 (b) 45.33 

(c) 35.33 (d) 43.33 


What products are formed when the following 
compound is treated with Вг; іп the presence of 
БеВг;? 

сн, 


сн, 
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40. 


41. 


42. 


43. 


38 


ge 


and 
сн; 


ew “Oe, | 
| 

“© = „©, 

тч “of the following compounds will 


undergo racemisation when solution of KOH 
hydrolyses? 


сн,сі 
"Ci 


(ii) CH.CH;CH;CI 
jn 
(iii) HjC -CH- CH,Cl 
сн, 
| 


ан Ға 
Hs 
(a) (i) and (ii) (b) (ii) and (iv) 
(c) (iii) and (iv) (d) (i) and (iv) 
Among the following sets of reactants which 
one produces anisole? 
(а) CH3CHO ; RMgX 
(b) СН;ОН; NaOH ; СН; | 
(с) С6Н;ОН; neutral FeCl; 
(d) C;H5CH; ; СН;СОСІ; AICI, | 
Which of the following will not be soluble in 
sodium hydrogen carbonate? 
(a) 2,4,6-Trinitrophenol 
(b) Benzoic acid 
(c) o-Nitrophenol 
(d) Benzenesulphonic acid 
Which oneis most reactive towards nucleophilic 
addition reaction? 


[pr^ @ ior 
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(a) 


45. 


CHO CHO 
ө © “© 
сн, хо, 


- Identify 2 in the sequence of reactions : 


HBr/H;O; ... C)H;ONa. 
10, y CIS, 


CH,CH,CH -сн, 2 


(а) CH4—(CH;), —0— CH;CH; 

(b) (CH3);CH—O— CH;CH; 

(c) CH3(CH;),—O — СН; 

(d) CH3CH; — CH(CH5) — O — CH;CH, 
Which of the following organic compounds has 
same hybridization as its combustion product 


(СО)? 
(a) Ethane (b) Ethyne 
(c) Ethene (d) Ethanol 


LUTION 


(a) 
quantum numbers, n = 
(d):E- 


On putting the given values in the equation, we get 
|. 663x107 x 3x10* 
45x10? 


: Only one orbital, Эр, has following set of 
3,1= 1 and mj = 0. 


x [Given, À = 45 nm = 45 x 10? m] 


2442x101 J 


(c): According to Avogadro's hypothesis, 
ratio of the volumes of gases will be equal to the 
ratio of their no. of moles. 


So, no. of moles = we 
cM. „Ж. = 
MH 733 "0; 735i "cH, “16 
М.М.М or 16:1:2. 


So, the ratio is 5 ` 35 ` 16 


(d) : The distance between the body centered 
atom and one corner atom is Жа i.e. half of 


the body diagonal. 


Ba 
2 


10. 


11: 


(d) : Tyndall effect is due to the scattering of 
light by colloidal particles and not due to the 
charge. 

(с): NayCO which is a salt of NaOH (strong 
base) and Н;СО; (weak acid) will produce a 
basic solution with pH greater than 7. 

(с): АТу=іх Кухт 

So, AT;« i (vant Hoff factor) 


Sat ШИГ 
KCl 2 
CoH 1206 1 
AL(SO,)3 5 
K,SO, 3 


Hence, i is maximum i.e., 5 for Al,(SO,4)3. 


(а) : 1 mole = 224 litres at S.T.P. 
224 

пн, = 24 =1 mol 
11 

па, = Heo. .5 mol 


Reaction is as, 
Hog + Сір —> 2HClg 


Initial 1 mol 0.5 mol 
Final (1-0.5) (0.5-0.5) 2x xis 
=0.5mol -0mol 1 mol 


Here, Cl, is limiting reagent. So, 1 mole of 
НС) is formed. 


(c): The oxidation reaction is 


+6 +7 
MnO; ——> MnO} + ет 
0.1 mol 0.1 mol 


Q= 0.1 x F=0.1 х 96500 C = 9650 C 

(b) : AG? = -2.303RT logK,, 

63.3 x 10° J =- 2.303 x 8.314 x 298 logK,, 

63.3 x 10° J = -5705.84 logK,, 

63.3 10° 
5705.84 

Ку = antilog (-11.09) = 8.128 x 10? 

(d) : According to Faraday’s second law, 

5600 


Ag _ 22400 
or 108 8 


log Ky =- =-11.09 


x32 


8 
=z > Wag= 108g 


12. 


13. 


14. 


15. 


16. 


17. 


(b) : Using Gibb’s-Helmholtz equation, 

AG - AH - TAS 

During adsorption of a gas, entropy decreases 
їе. А5 <0 

For spontaneous adsorption, AG should be 
negative, which is possible when AH is highly 
negative. 

(d) : As the forward reaction is exothermic and 
leads to lowering of pressure (produces lesser 
number of gaseous moles) hence, according to 
Le Chatelier' principle, at high pressure and 
low temperature, the given reversible reaction 
will shift in forward direction to form more 
product. 

(b) : AH = AU + An, RT 

Given, AU = 2.1 kcal, An, = 2, 
R=2x 10? kcal, T= 300 K 

5 АН-21%2х2х107х300- 
Again, AG = AH - TAS 

Given, AS = 20 x 107° kcal К^! 

On putting the value of AH in the equation, we get 
AG = 3.3 - 300 x 20 x 10? 

3- 6x 10 x 10? = -27 kcal 


к, AH [1 1 
сюр АН |11 
(a) Jog K, mz T 


For exothermic reaction, Aj 
evolved. The temperature Т; is higher than T}. 


3.3 kcal 


Thus, Е AE | is negative. 


Т, 1 
so, log K; - log K, = -ve or log K, > log Кр 
or Kp > Кр 
(none) : Cations lose electrons and are smaller 


in size than the parent atom, whereas anions add 
electrons and are larger in size than the parent 
atom. Hence, the order is H” > H > Н“. 
For isoelectronic species, the ionic radii 
decreases with increase in atomic number i.e. 
nuclear charge. 
Hence, the correct orders are 
O^ > F^ > Na* and N^ > Mg” > AP*. 
(a) : ng == = 0.0416 moles 

0.56 


24 
-—— =0.01 li 
"0,773, 0.0175 moles 
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18. 


19. 


20. 


21. 


22. 


40 


The balanced equation is 


1 
Mg + 20 ——» MgO 

Initial 0.0416 moles 0.0175 moles 9 

Final (00416-2x0.0175) 0 2x 00175 


= 0.0066 moles (O; is limiting reagent) 
Mass of Mg left in excess = 0.0066 x 24 = 0.16 g 


(c): Both FeCl, and SnCl, are reducing agents 
with low oxidation numbers. 


(b): Species Мо. of electrons 
ре 2 
н' 1 
Li* 2 
Na* 10 
Mg^* 10 
(с): H 
oc#0 ; RO 
(и = 0, symmetrical) н” қон 
H 


(и = 0, symmetrical) 


v 
po WF 
F 


Ru 
ы 


(ux 0, өтініші (и #0, pyramidal) 


Іп NH}, H is less electronegative than N and 
hence dipole moment of each N—H bond is 
towards N and create high net dipole moment 
whereas in NF;, F is more electronegative than 
N, the dipole moment of each N—F bond is 
opposite to that of lone pair, hence reducing the 
net dipole moment. 
(b) : x 
9” "us 
(sp?-hybridised, trigonal planar) 
(a) : As the atomic size increases down the 
group, the bond length increases and the 
bond strength decreases and the cleavage of 
E-H bond becomes easier thus, more will 
be the acidity. Thus, the correct order is : 
H,S < H5Se < Н,Те. 
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23: 


24. 


26. 


27. 


29. 


(с): Increase in oxidation state (reducing agent) 


ЕЛ 0 
H,O, + Оу —> H,0+20, 
Increase in oxidation state (reducing agent) 
ТЕ 42271) 


-1 +1 
20; + Ар;0--> 2Ag +H,0+ 0, 
aaae 


= 


Decrease in oxidation state 
H,O, acts as reducing agent in all those 
reactions in which О; is evolved. 


(c): Aspartame is stable under cold conditions 
but unstable at cooking temperature. 


. (c): CrO; has butterfly structure having two 


peroxo bonds. 


Peroxo oxygen has -1 oxidation state. 
Let oxidation state of Cr be ‘x’ 
СгО; :х+ 4(-1) + 1 (-2) =0 = x=+6 
(b) : Hydrogen peroxide is oxidised to Н;О 
and О,. 
2KMn0O, + 3Н›$О, + 5H,0, —> K,SO, + 
2MnSO, + 8H;O + 50, 
or, 2MnO; + 59,0, + 6H* —> 2Mn^* 
+ 8H,0 +50, 
(b) :H,O is a weak field ligand, hence 
A, « pairing energy. 
CFSE = (-0.4x + 0.6у)А, 
where, x and y are no. of electrons occupying ty, 
and e, orbitals respectively. 
For њо)" бер! ion, 
Бе (3) = thy eg 
=-0.4x3+0.6x2= 0.0 or 0Dq 


. (b) : Magnetic moment is given by 


w= Jn(n+2) B.M. 
[where n = no. of unpaired electrons] 
When n = 2, then y = 2.83 В.М. 
For Ti” (3d'), n= 1; Сг? (30), п= 3 

Ni?* (34%), n = 2; Mn?* (34), n - 5 
Hence, Ni^* has two unpaired electrons, with 
magnetic moment 2.83 B.M. 


(b) 
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30. (a) : Due to poor shielding effect of 4f-orbitals, 
nucleus will exert a strong attraction and size of 
atom or ion goes on decreasing as move in the 
series with increase in atomic number. 


31. (4) (О)-емаз H XO», 
E 


(©)-х=х-(О)-хн, * Hal 


p-Aminoazobenzene (yellow dye) 
(A) 
32. (b) : Aromatic diazonium salts are тоге 
stable due to dispersal of the positive charge in 
benzene ring. 


33. (а): 
о=с-н сн=хон 
H-C-OH H-C-OH 

HO-C-H HO-C-H 
Ї * NH,OH i 
н-с-он —#—> н-с-он 
| 
H-C-OH н-с-он 
сн,он сн,он 
D(+)-Glucose Glucoxime 


34. (c): Adrenaline hormone helps to release fatty 
acids from fat and glucose from liver glycogen 
under the condition of stress. Hence, it is also 
called ‘flight or fight hormone: 

35. (d) : (a) - Neoprene rubber (elastomer) 

(b) - PVC (thermoplastic polymer) 

(c) - Nylon-6,6 (fibre) 

(d) - Novolac which further undergoes cross 
linking to produce bakelite (thermosetting 
polymer). 

36. (c): 


nHOCH;CH;OH * nHOOC -(Оу-соон 


Ethylene glycol Terephthalic acid 
А 


? T 
focn- CH,-O -¢{O)- 1 
" 


Terylene (Dacron) 
37. (d) 
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38. (a) :Н,80,%2МН,--> (МН,),50, 
10 mL of 1 M H5SO, - 10 mmol 
[M x Va 
МН; consumed = 20 mmol 
Acid used for the absorption of ammonia 


mmol] 


= 20 - 10 mmol 
= 10 mLof2N (or 1 M) Hj$0, 
14ХМХУ 14х2х10 
= SRM, SERENE жата 
Жо wW 0.75 


39. (с): -CH; group is o,p-directing. Because 
of crowding, no substitution occurs at the 
carbon atom between the two —CH; groups 
in m-Xylene, even though two —CH; groups 


activate that position. 
(no substitution occurs here) 


CH 3 
Bry 
FeBr, 
CH; 
1,3-Dimethylbenzene 
(m-Xylene) 
сн, CH, 


Br. 
" 
CH; сн, 


Вг 
4-Bromo-1,3-dimethyl 6-Bromo-1,3-dimethyl 
benzene benzene 
(major) (minor) 


40. (попе) : Due to chirality (4%) only 
C,H 


compound (d) will undergo racemisation. 
Hence, all the given options are incorrect. 
41. (b) : (a) СНУСНО + RMgX —her> 
ji 
CH,-CH-OH 
2° alcohol 


(b) C;H.OH + NaOH Fo? ©Н$О%Ма 


Sodium 
phenoxide 
CH 
CgH;OCH, + nate C3 | 
Methyl phenyl ether (Williamson's 
(Anisole) synthesis) 


OH A 

(c) (9) + FeCl, — 3H* + Ее oO) 
(neutral) 

Violet colour complex 


CH, +зна 


Anhy. AICI, A 


Friedel-Crafts 
reaction 


сн, 
сосн, 
+ 


o-Methyl 
acetophenone 


‘6 | 


(d) +CH;COCI 


CH, 


сосн, 
p-Methyl 
acetophenone 
42. (c): The reaction is as follows: 
Acid + NaHCO; —> Sodium salt of acid + НСО; 
(soluble) 
Amongall the given compounds, o-nitrophenol 
is weaker acid than HCO;. Hence, it does not 
react with NaHCO;. 
43. (d) : Aromatic aldehydes are more reactive 
than alkyl aryl ketones. Electron withdrawing 
group (—NO,) increases the reactivity towards 


- (a) : CH,CH,CH—CH, 


nucleophilic addition reactions whereas, 
electron donating group (—CH;) decreases 
the reactivity towards nucleophilic addition 
reactions. Therefore, the order is : 

CHO CHO CHO СОСН 


нВг/н,О, 


(peroxide ог 
anti-markovnikov’s effect) 


NO. 


Br 
CH,CH,CH—CH, 
H 
1-Bromobutane 
(Ү) 
CH,(CH,);—O—CH,CH, 

(2 


C; H,ONa 
^ 


45. (b) : С;Н, +30, — > 2C0,+H,0 


Both ethyne and CO, have sp-hybridisation. 
sp sp р 
О-С-О HC=CH 
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CONCEPT 
4&5 BOOSTER 


Dear students!! This month | have included another important chapter ‘organic compounds containing nitrogen’. In various 
competitive examinations, lots of tricky and conceptual questions are asked from this chapter. Please practice the questions 


*Arunava Sarkar 
NH, 
HNO. А 
SINGLE CORRECT ANSWER TYPE | з. ——À5x (Major) 
gu | Identify X. 
NaNO. . 
^ di. nci? X (Major) n= | 
NH, ot -5°C à 
Identify X. (a) С (b 
O ORO 
(с) [X] (d) None of these. 
(a) (b) ORO 
Br 
dj Ха,5 
а5 
(c) cn (d) None of these. “2 x 
2. Arrange the followings according to the | NO, 
increasing order of basicity: Identify X. 
CONH, NH. NH, 
(a) 
NH, 
ЕНИ. T 
кз (b) олх-(О)Җ(О)-хо, 
IV у (c) о, -(о)- Xo) 
(a) П<Ш<ТУ «I«V(b) I«III«V «II «IV 
(c) II «II£I« V «IV(d) IcII«II «V «IV (d) None of these. 


* Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 09732313208 
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5. 


7. 


Identify the major product in the following 
reaction: 


(b) 
Мо 
(Qt, (4) 
n N^ 0 
о н 
Ox ж 
Br. Br " 
MeO-/MeOH, , 
N, 
с ^o- 
Identify the product. 
NO, OMe 
Br. Br Br. Br 
(a) (b) 
OMe хо, 


(с) Both (а) and (b) (4) None of these. 
NaN. Hy, Pt, 


Су» ee 


Ether, EtOH 
OEt OH 
„С, "CX 
NH, NH, 
OH 


(с) (d) None of these. 
” NH; 


NH, 


NO, 
NaNO. 
амо) вон, 
dil, HCI 
МО, ос-%с 


осн, 


10. 


1. 


" 


NH, N,cr- 

NH NO, 
(a) (b) 

NH, NO, 

осн, Ош 
H 
NO, 
(c) (d) None of these. 
NO, 
OCH, 

OH SOCL. NH, қон. 
“ү D > TES 
(a) Сын, (b) „хм 

| 
H 


(c) my NI (d) None of these. 
о 


Identify the major product in the following 
reaction: 


уе 
(с) f= A (d) None of these. 


CH,CH,CH = cron + CH,NHNH, >X 


Identify X. 
Е-СН C=O 
e Мн 
H,C 
(b) ee 0н «Со, 
N—NH, 
T 
(c) CH,—CH,-CH—N-CH; 
с-он 
о 


(d) None of these. 
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ORGANIC COMPOUNDS CONTAINING NITROGEN 


Cone. Н,50) CHCI; + 3KOH, A 


Preparation Chemical Properties 
R—NH, 


о R— COOH + NH: RNC 
aH — ыла reaction: |p| Genie ection cere 
Common name: Alkylamines R- CHO 
[deer s 1 
IUPAC name: Alkanamines сме нс ЦОН a Se 
= Schiff's base (Aldimine) 


Y Mendius reaction 


Sn/HCl; Ан, 


Alkyl amine 


Classified ав: R — NH. (1*); > Aliphatic amine > NH, > aromatic amine 
Ry RS > 3°>2°> 1" > NH, [in gas phase or in non aq solvent] 
RNA RANG) Touchy о 2°>1°>3°> МН; пад phase, only —CH, subs, amine] 


RNC (а ammonia вай) Gabriel phthalimide synthesis > 2°>3%>1">NHG [inag, phase, only —C,H, subs. amine] 
есіа Hofmann Reactions ОБОО > 
> Hofmann's method (Separation of 1°, 2° and 3° » Liebermann's nitroso test: 


amines): HONO] +1°+2°+3°amines 
Diethyloxalate | +1°+ 2°+ 3*amines. 


Common name: Alkyl cyanides 
TUPAC name: Alkane nitriles 


Y Oxamide, solid (1° amine) H> R — OH + N;T + H30 [For 1° amine] 
2 (Exception -СНұН, form methyl nitrite or dimethyl ether) 
Охатіс ester, liquid (2° amine) h 
No reaction (3* amine) [+ R NNO + H30 [For 2° amine] 
2 Hofmann's ammonolysis (Mix. of amines is 'N-Nitrosodialkylamine (yellow ойу liquid) 
formed): RX c NH, —3 1°+2°+3°+4° 


Ly [R,NHI*NO; “> R — OH+ R,NN=O 
Nitrite salt ту 
[For 3° amine] 


“Amines 
2 Hofmann's bromamide/degradation (Only 
l'amine is formed): 


i ann R—CONH; + Br; +4KOH > о Hinsberg'stest: 
Chemical Properties d SOCI 
R— NH, + 2KBr + K,CO; +2H,0 KS 


4+1°+2°+3% amines 
Eu 


сш »ncHo > Hofmann's mustard oil reaction (Test for only MESA Е 
SCI eis ЖИЫ) [> Clear solution -КОН э Soluble salt [For 1° amine] 
Ж = А 
АМЫ RCOR" R—NH; + CS  HgCL—» [> pp. КОН No reaction [For 2° amine] 
Sio; ? ACOOH КТ смен +ңё+2на Ly No reaction [For 3° amine] 


R—N2C EV о R— X + AgNO, —À 
* м, NaNO} R—NO, 
Common name: Alkyl isocyanides > R(C)COOH: 


TUPAC name: Alkyl carbylamines TUPAC name: Nitroalkanes -NICIA 
Y ‘Chemical Properties 
> ES NaC H,OH 3 =e R—NHOH 
{A> кох жата, сно 


Aromatic С 
Compounds Aniline Nitrobenzene 


p-Amino phenol 
сүн] 2 сн + CI— NH; 
aama ЕШ homeric change 
wes ai 2 GH.COOH +N3H. (CH NH, am E 
[Sandmeyer reaction] HNO HS cuu NH oH > с,н,мн, 
сына» снос 52 Nirosobenzene | Phenylhydronyl Aniline 
[Gattermann reaction] 2 300°C amine 
Lees cat сн ‘Chemical Properties 
нон, А? Cells Cols p 
suu, бзен rcm 
Г эснум=мсун,он [OVE кмс, у ВУ 
aai eel [Ollkaline KMnO, en СН Oz, naor СеНУМ zn waon CoHSNH 
[ —— — CHOH  Azobenzene | NOn, qp эмо е 2) 
mmis Топан KMnO, сым см сың хн 
ША E Azobenzene and 
> Cott nitrobenzene Auoxybenzene Avobenzene  Hydrazobenzene 


12. The most unlikely representation of resonance 


13. 


14. 


structures of p-nitrophenoxide ion is 
90 


(b) 


(CH,),NH 


DME, 4’ 


(i) NaNOy/HCI 
(CC 
(i) Hy/Ni 


Identify Y. 


conc. HNO. 
conc. “conc H0? 


Ә.А ша» 


Identify the major product. 


9 
@ C. NO. 
H O 
(b) OL А 
ro 
) 
н 
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15. 


Y 


16. 


198 
ro 
H NO, 
Q AR 
Ao 
H 


Arrange the following diazonium ions 
according to the increasing order of reactivity 
in diazo coupling reaction with phenol in the 
presence of dilute alkali. 


(a) I» II» III IV 
(c) HI» IV» II» I 


(b) II» I» III» IV 
(d) None of these. 


хо, ко, 
(а) (b) 
NO, 
(c) . (d) None of these. 
осн, 
осн, осн, 
(а) © (b) 
(c) © (d) None of these. 
OCH, 


18. Identify the major product in the following 


reaction: 


CHI (excess) 
Ағ;0/Н,0 


H 


CH. 


3 
Да 
N 


(b) CH, CH(CH)),CH = CH, 


(c) xdi (d) None of these. 


SOLUTI 


ТӨ) ae 
тана? 
OGO oĊ- rO 


(Diazotisation) 


So, correct option is (c). 

(b) : Amides are very weak bases. Lone pair 
above nitrogen atom takes part in resonance 
actively. 


тһ-с Ұн, <— с -Ан, 


о 


This is why I is least basic. 

IV is the strongest base as here lone pair above 
nitrogen atom does not take part in resonance 
because the nitrogen atom is not attached 
directly with the benzene ring. Due to ortho 
effect, V and III are less basic than II. Among III 
and V, V is more basic than III because —CH; 
group has +I effect and hyperconjugation effect. 
So, option (b) is correct. 


2-Piperidone 


@N=N 
Aliphatic 1° amine =) 
Н AH 
ou — XQ 
-Ht 
(х) 
Remember that aliphatic 1° amine, in 


diazotisation type reaction converts into 1% 
alcohol. 


4. (c):It is nucleophilic aromatic substitution 
reaction (SA,N). Неге, S% from NajS is the 
nucleophile. 


REKO)-NO, 


(-Вг7) 
NO, 


(xX) 
—NO) at the para position enhances the rate of 


nucleophilic aromatic substitution reaction. 
So, correct option is (c). 


5. (d): 


[| enm Y 
—— 


N—ÓH NOH 


e ‘Tautomerism ны 
oS Q 
| H 


6. (b):This question is based on SIR (steric 


inhibition resonance) effect, there are two 


possible cases: 
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attack by MeO- at C-5 will generate the 
following structure: 


-a4 0" 
A N^ д 
Br. Br 
Me NO, 


Here, for the participation of --МО; in the 
resonance, p-orbital of nitrogen atom must be 
parallel with the p-orbital of the carbon atom 
which is bearing the —NO) group and for this. 
the oxygen atoms of —NO; group must be 
coplanar with the benzene ring but here it is 
not possible as the — Br atoms create SIR. 

So, reaction is not possible here. 

Case II : However, if the attack takes place at 
C-2, then — ХО; group attached with C-5 can 
easily participate in the resonance to stabilise 
the intermediate. 


ко, О) „оме 
Вг. Вг Mot Br. Br 
1 20 Q 
хо, 
d ^o- 
Resonance 
stabilisation 


possible (-ХО,) 


OMe 
Br. Br 


NO; 
So, correct option is (b). 
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aN-N-N 
ГА exa it 
522771 
attack 
© (Top face) 
OH рой „ша Т. 
ы ғ "u N=N=N 
N-R-N (Bottom face) 
ps. 
So, option (c) is correct. 
NH, Nd 
МО) wo NO 
Е e (Gr ана | 
il. 
NO, c.c NO; 
осн, осн, 
ІШ 
мо, 
NO, 
осн, 
So, option (с) is correct. 
9. 


ОН осі, сі 
маа 6 mt an | 
Ану 


bu di euo “хі 


о 


з 


KOH/Br, 


(Hofmann degradation) NH; 


So, correct option is (a). 


10. (c): Itisa clear Hofmanns elimination reaction. 
Base abstracts less sterically hindered proton. 


So, option (c) is correct. 


п. (a) : снусн,снсн®%- сон 
{+ % 


CH,—NH—NH, 


N 
нұс” 


Е 
ann 
H 


Ring closure 
through elimination 
of water 


v 
cen 7% =o 
N— NH 
нс” Gp 


Was the ring closure necessary? 


I UN у 
| 
5. Carboxylic 
Amine group 


Reaction is possible because one group is 
carboxylic acid and the another group is amine. 
So, acidic and basic groups will definitely react 
at least at that time when the ring will be of five 
or six membered. 


13. 


+ + + 
o^^o 2% ore. 

М Qs 

=» 1 

Ny N 
of So- o^ No 
Therefore, the structure (c) is not possible. The 
0-20 


logic is also that in the structure n 


nitrogen atom has five bonds and also contains 
a positive charge which is impossible. 


(a) : (CH3);NH is a good base. It can substitute 


fluorine through benzyne mechanism. Presence 
of —NO); group even promotes it. 


(CH ),NH CH 
Opo Cs 
CH, 
00 : 


NaNO, 


dil. HCI 
0°С-5°С 


No effect. 


As there is no hydrogen atom bonded with the 
nitrogen atom formation of benzene diazonium 
chloride is not possible. 


мї 


CH, H 
j NC 3 
‘oT 
Reducible 
/ » CH. 
HN жез 
2 “сн, 


group 
q 


So, correct option is (a). 
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14. (Б): Ring! 


Ring2 15. (a) : С N= T <> ӧн 
{0)Ed{0)-on 


Azo linkage 


Activation Deactivation 


‘This is very important to notice that what type Mechanism: 
of group is attached with the rings. Nitrogen 


through its +R effect activates ring 1 whereas 
о G + ÖH 


— group deactivates ring 2. Naturally, J 


+ 
—NO, (the electrophile coming from HNO; ВЕЕР 


and H)SO,) will enter into ring 1 it will enter 
at the para position predominantly as there у 


will be steric problem at the ortho position. G L у-ке oH 
So, correct answer is (b). 
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16. 


In the initial step of diazo coupling reaction 
п electrons pair between the triple bonded 
nitrogen atoms opens towards the positively 
charged nitrogen atom. Faster this opening 
will be, faster will be the rate of the reaction. 
Reaction rate and success of the reaction will 
be enhanced if —G is an EWG which makes 
positively charged nitrogen atom even more 
electron deficient. 

—NO) group is purely and highly electron 
withdrawing. All the other groups i.e. —Et, 
--БОМ, —Et() are electron donating and 
their electron donating ability order is 
—Et,N > —EtO > —Et. So, the rate of the given 
diazonium salts in diazo coupling reaction will 
be I> П> III» IV. 

So, the correct option is (a). 

(a) : M (Metal) —> M* + e 


хо, NO, NO, 


NO, (This is acceptable ase charge 
Н isat that carbon where —NO,, 


мәм*+ 49 шр is attached directly) 


G-H 


(G—H is active hydrogen 
containing compound.) 


So, correct option is (a). 


[Note : EWGs will fetch eventually this 


skeleton.] 


17. (a) : 


OCH, OCH, 
fv, 
Gl G 
N^^CHj N^* CH 
N 
i H&S cH, 
[eem 
СІ қанын 
H,C ^ CH, NS CH, 
AgOH сн; 
(Ag,0 + H,0) 


Less acidic 


HN v 


егу much 
ASCH (Қ 


нс `Ch, 
dee 
IO ei (GU 
AgOH 
S ApOHO о Шо 
Он ÅM 820 + 


ш. 
-H,0 


CH, =CH(CH,),CH =CH, 


em ү. 


oo 
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A 250 W electric bulb of 8096 efficiency emits 
a light of 6626 А wavelength. The number of 
photons emitted per second by the lamp is 
(h = 6.626 x 1074 Js) 
(а) 1.42 x 1017 
(с) 6.66 x 1020 
(е) 4.25 x 10'° 


‘The shortest wavelength of the line in hydrogen 


atomic spectrum of Lyman series when 


Ry = 109678 cm! is 


(b) 2.18 x 10! 
(d) 2.83 x 10' 


(a) 1002.7 À (b) 1215.67 À 
(c) 1127.30 À (9) 911.7 А 
(e) 12347 А 


The work function of a metal is 5 eV. What is 
the kinetic energy of the photoelectron ejected 
from the metal surface if the energy of the incident 
radiation is 6.2 eV? (1 eV = 1.6 x 10? J) 

(а) 6626x107] (Ы) 8.01 x 10°") 

(с) 192x1075] (а) 8.010 x 1078] 

(e) 192x105] 


The lattice energy of NaCl is 788 kJ mol`". This 

means that 788 К] of energy is required 

(a) to separate one mole of solid NaCl into 
one mole of Nai) and one mole of Clig) to 
infinite distance 

(b) to separate one mole of solid NaCl into 
one mole of Na(; and one mole of Clg) to 
infinite distance 

(c) to convert one mole of solid NaCl into one 
mole of gaseous NaCl 

(d) to convert one mole of gaseous NaCl into 
one mole of solid NaCl 

(e) to separate one mole of gaseous NaCl into 
one mole of Na; and one mole of СЇ) to 
infinite distance. 
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Arrange the following species in the correct 
order of their stability : С, 14, O3, Не) 

(а) Lix« He} < O3 < C; 

(b) C; «Oj«Li; < He} 

(c) He} <14,<С,< OF 

(d) Oj «C; «Li, < He} 

(е) Cz< Liz < He} < Oj 

Molecular formulae and shapes of some 
molecules are given below. Choose the incorrect 
match. 


Formula Shape 
(a) NH3 — Trigonal pyramidal 
(b) SF4 — Tetrahedral 
(c) CIF, — T-shaped 
(d) РС; — Trigonal bipyramidal 
(e) ВЕ; — Trigonal planar 


Potassium dichromate belongs to which crystal 
system? 

(a) Tetragonal 
(c) Triclinic 
(e) Monoclinic 


(b) Orthorhombic 
(d) Hexagonal 


If two moles of an ideal gas at 500 K occupies 
a volume of 41 litres, the pressure of the gas is 
(R = 0.082 L atm К^! mol) 


(a) 2atm (b) 3atm 
(c) 4atm (d) 5atm 
(e) latm 


At 273 K, the density of a certain gaseous oxide 
at 2 atmosphere is same as that of dioxygen at 
5 atmosphere. The molecular mass of the oxide 
(ing mol!) is 


(a) 80 (b) 64 
(с) 32 (d) 160 
(e) 70 


10. 


п. 


12. 


13. 


14. 


15. 


The reaction of H is given below : 
H,+CO+R—CH = CH, — 

R— CH; — CH; — CHO 
is specifically called as 
(а) hydrogenation (b) reduction 
(c) hydroformylation (d) dehydration 
(e) formylation 


Which of the following are isoelectronic 


species? 
(i) NH; (ii) СН; 

Gii) NH3 (iv) мн] 

Choose the correct answer from the codes 
given below : 


(a) (i), (ii), (iii) 
(c) (i), Gi), (iv) 
(e) (i), Cii) 
The salt of an alkali metal gives violet colour 
in the flame test. Its aqueous solution gives 
a white precipitate with barium chloride іп 
hydrochloric acid medium. The salt is 


(b) (ii), (iii), (iv) 
(d) (i), (iii), (iv) 


(а) K,SO4 (b) KCl 

(с) Маҙ5О, (d) КСО; 

(е) 14,50, 

Іп which one of the following the central atom 
is sp? hybridized? 

(а) NHi (b) BF, 

(c) SFe (d) PCl; 

(e) XeF, 


Which one of the following statements is not 
true in respect of properties of interhalogen 
compounds? 

(a) They are all covalent compounds. 

(b) They are volatile solids or liquids except 
CIF. 

IF; has square pyramidal structure. 

They are all paramagnetic in nature. 

BrF; is used in the preparation of UF, in 
the enrichment of ???U. 


(c) 
(d) 
(e) 


Which one of the following is an incorrect 

statement? 

(a) Оз oxidises PbS to PbSO,. 

(b) Оҙ oxidises nitric oxide to nitrogen 
dioxide. 

(с) Оз oxidises aqueous КІ at pH = 9.2. 


16. 


17. 


18. 


19. 


20. 


21. 


(d) The two oxygen-oxygen bond lengths іп 
О; are different. 

(e) O; is used as an oxidizing agent in the 
manufacture of KMnO,. 

The correct descending order of oxidizing 

power of the following is 

(а) С02 > MnO} > VO 

(b) MnOj > Cr,O7 > VO 

(с) VO} > MnO, »CrO7 

(d) MnOj > VO} > СО 

(e) СгО2 > VO} > MnO; 

The number of electrons that are involved in the 

reduction of permanganate to manganese(II) 


salt, manganate and manganese dioxide 
respectively are 

(а) 5,1,3 (b) 5,3,1 

(с) 2,7,1 (4) 5,2,3 

(е) 2,3,1 


Тһе calculated magnetic moment of a divalent 
ion of an atom with atomic number 24 in 
aqueous solution is 


(a) 4.90 BM (b) 5.92 BM 
(c) 3.87 BM (d) 2.84BM 
(e) 1.73 BM 


The entropy of vaporization of a liquid is 
58 J K^! mol`’. If 100 g of its vapour condenses 
at its boiling point of 123 °C, the value of 
entropy change for the process is 

(Molar mass of the liquid = 58 р mol!) 


(a) -100)K"! (b) 100] K"! 
(с) -123J к! (d) 123]K"! 
(e) 1230] K` 


The values of limiting ionic conductance of 
H' and HCOO™ ions are respectively 347 
and 53 S cm? mol! at 298 К. If the molar 
conductance of 0.025 M methanoic acid at 
298 K is 40 S cm? mol, the dissociation 
constant of methanoic acid at 298 K is 


(а) 1x10? (b) 2x10? 
() L5x10* (d) 25x10? 
(е) 2.5 x10% 


In a closed cylinder of capacity 24.6 L 
the following reaction occurs at 27°С, 
Азу = By + 2С). At equilibrium 1 g of 
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22. 


23. 


24. 


25. 


26. 


By.) (molar mass = 50 g mol!) is present. The 
equilibrium constant K, for the equilibrium in 
atm" unit is 

(R = 0.082 L atm K mol!) 


(а) 1.6х107 (b) 1.6х107 
(с) 1.6х107 (d) L6x10* 
(e) 16x10 


The pH of a saturated solution of a metal 
hydroxide of formula X(OH), is 12.0 at 
298 К. What is the solubility product of the 
metal hydroxide at 298 K (in mol? 129% 


(а) 2x10% (b) 1x107 
(с) 5x107 (d) 2x10? 
(e) 5x107 


An aqueous solution containing 3 g of a solute 
of molar mass 111.6 g mol"! in a certain mass 
of water freezes at — 0.125 °C. The mass of water 
in grams present in the solution is 

(Ку= 1.86 K kg mol) 


(a) 300 (b) 600 
(c) 500 (d) 400 
(e) 250 


А sample of sea water contains 5 x 107 g of 
dissolved oxygen in 1 kilogram of the sample. 
Тһе concentration of О in that sea water 
sample in ppm is 


(a) 5x10 (b) 5x10? 
(с) 5x10? (d) 5x10 
(e) 5 


The change in potential of the half-cell Cu?*|Cu, 
when aqueous Си?” solution із diluted 


2.303 RT 
100 times at 298 K? | ———— = 0.06 


(a) 
(b) 
(с) 
(4) 
(е) 
Consider the following electrolytic cells : 

G) Mo | Moy 0-1 M |а 001 M | Xi 
@ Mi | Mep, 0-1 M || Xt). 0-1 M | Xi and 
(а) Mq | М у, 0.01 M || zz). 0.1 M | X 


Increases by 120 mV 
Decreases by 120 mV 
Increases by 60 mV 
Decreases by 60 mV 
No change 
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27. 


29. 


(а) E; > E> Е; 
(с) E> E> Е 
(e) Ej» Ej» Ej 
In a reaction 2A + B —> 3C, the concentration 
of A decreases from 0.5 mol L7! to 0.3 mol L in 
10 minutes. The rate of production of ‘C’ during 
this period is 

(a) 0.01 mol L'! шіп” 
(b) 0.04 mol L! тіпт! 
(c) 0.05 mol Lt тіпт! 
(d) 0.03 mol L*! min! 
(е) 0.02 mol L'! min! 


(b Е,>Е;>Е, 
(d) Ej» Ej» E 


. Ammonium ion (NHj) reacts with nitrite ion 


(NO}) in aqueous solution according to the 
equation : 
МН (ag) + МОЗ а) —> Мәш) + 2H)00 


The following initial rates of reaction have 


been measured for the given reactant 
concentrations. 
Expt. [МН], | [NO3], | Rate 
№. (M) | (M) (М/ы) 
1 0.010 0.020 0.020 
2 0.015 0.020 0.030 
3 0.010 0.010 0.005 


Which of the following is the rate law for this 

reaction? 

(a) rate =k [NH1] (МО! 

(b) rate = k [NH] [NO;] 

(c) rate = k [NH}] (МО? 

(d) rate = k [NHj]? [NO3] 

(e) rate = k [NH]? [NO3]!4 

Gold sol can be prepared by 

(a) hydrolysis of gold(III) chloride 

(b) oxidation of gold by aqua regia 

(c) peptization 

(d) treating gold(III) chloride with metallic zinc 

(e) reduction of gold(III) chloride with 
formalin solution. 


). The IUPAC name of the complex 


[Co(NH3)2(H20)4]Ch is 

(a) diaminetetraaquacobalt(III) trichloride 
(b) diaminetetraaquacobalt(II) chloride 
(c) diaminetetraaquacobalt(III) chloride 
(d) tetraaquadiaminecobalt(III) trichloride 
(e) tetraaquadiaminecobalt(II) chloride. 


SL 


32. 


33. 


34. 


35. 


36. 


37. 


The products obtained by the ozonolysis of 
2-ethylbut-1-ene are 

(a) propanone and ethanal 

(b) ethanal and 3-pentanone 

(c) butanal and ethanal 

(d) methanal and 2-pentanone 

(e) methanal and 3-pentanone. 


When but-2-yne is treated with Na in liquid 
ammonia 

(a) cis-2-butene is obtained 

(b) trans-2-butene is formed 

(c) n-butane is the major product 

(d) it rearranges to but-1-yne 

(e) there is no reaction. 


The correct decreasing order of reactivity for 
a given alkyl (R) group in both Sy1 and 5,2 
reactioin mechanisms is 

(а) R—I»R—Br»R—CI»R—F 

(b) R—I»R—CI»R—Br»R—F 

(с) R—F>R—Cl>R—Br>R—I 

(d R—F>R—I>R—Cl>R—Br 

(е) R—Br»R—I»R—F»R—CI 


Тһе compound of molecular formula С;Н |00 
(A) reacts with Tollens’ reagent to give silver 
mirrorbutdoes not undergoaldol condensation. 
Тһе compound A is 

(a) 3-pentanone 

(b) 2,2-dimethylpropanal 

(с) 3-hydroxy-2-pentene 

(d) 3-methylbutanal 

(e) 3-methyl-2-butanone. 


When n-hexane is heated with anhydrous АІСІ; 

and HCl gas, the major product obtained is 

(a) 1-chlorohexane (b) 2-chlorohexane 

(c) 3-chlorohexane (d) hex-3-ene 

(е) mixture of 2-methylpentane and 
3-methylpentane. 


How many monochloro structural isomers are 
expected in free radical monochlorination of 
2-methylbutane? 


(a) 2 (b) 3 
(c) 4 (d) 5 
(e) 6 


Chloroform reacts with oxygen in the presence 
of light to give 


38. 


39. 


41. 


42. 


43. 


carbon tetrachloride 
carbonyl chloride 
methyl chloride 
methylene dichloride 
acetaldehyde. 


(a) 
(b) 
(с) 
(4) 
(е) 
Which one of the following is not expected to 
undergo iodoform reaction? 

(a) Propan-2-ol (b) 1-Phenylethanol 
(c) 2-Butanol (d) Ethanol 

(e) Diphenyl methanol 


Identify the combination of compounds that 
undergo Aldol condensation followed by 
dehydration to produce but-2-enal. 

(a) Methanal and ethanal 

(b) Two moles of ethanal 

(c) Methanal and propanone 

(d) Ethanal and propanone 

(e) Two moles of ethanol. 


. The correct increasing order of the acid strength 


of benzoic acid (1), 4-nitrobenzoic acid (II), 3,4- 
dinitrobenzoic acid (III) and 4-methoxybenzoic 
acid (IV) is 

(a) І<П<Ш<ІУ 
(c) IV «I«II «III 
(e) I«IV «II « III 


An organic compound with the molecular 
formula CgHsO forms 2,4-DNP derivative, 
reduces Tollens reagent and undergoes 
Cannizzaro reaction. On vigorous oxidation, it 
gives 1,2-benzenedicarboxylic acid. The organic 
compound is 

(a) 2-ethylbenzaldehyde 

(b) 2-methylbenzaldehyde 

(c) acetophenone 

(d) 3-methylbenzaldehyde 

(e) phenylacetaldehyde. 


(b) II «I «IV « III 
(d) IV € II «I « III 


Phenyl isocyanide is prepared from aniline by 
(a) Rosenmund’s reaction 

(b) Kolbes reaction 

(c) Reimer—Tiemann reaction 

(d) Wurtz reaction 

(e) Carbylamine reaction. 

Choose the correct order of decreasing basic 
strength of the following compounds in 
aqueous solution : 
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45. 


47. 


48. 


(i) Сын-хн, Gi) С,н-хн, 
Gii) NH; Gv) (CH3),NH 
(a) ()» Gi) > (iii) > (іу) 
(b) (іу) > (ii) > (iii) > (i) 
(с) (ii) > (4) > (ii) > (іу) 
(d) (iv) > (iii) > (ii) > (i) 
(e) Gi)» v) > (iii) > (i) 


‚ Gabriel's phthalimide synthesis can be used to | 


prepare 
(a) ethanamine 

(b) N-methylmethanamine 

(c) benzeneamine 

(d) N, N-dimethylmethanamine 

(e) p-toluidine. 

The sugar moiety present in RNA molecule is 
(а) p-D-2-deoxyribose 

(b) B-D-galactose 

(c) B-D-fructofuranose 

(d) B-D-ribose 

(e) B-D-glucopyranose. 


. Novolac, the linear polymer used in paints is 


(a) 
(b) 


copolymer of 1, 3-butadiene and styrene 
obtained by the polymerization of methyl | 
methacrylate 

initial product obtained їп the 
condensation of phenol and formaldehyde | 
in the presence of acid catalyst 
obtained by the polymerization 
caprolactam 

copolymer of melamine and formaldehyde. 


(c) 


(d) of | 
(e) 
‘The carbohydrate used as storage molecules in 
animals is 
(a) sucrose 
(c) maltose 
(e) fructose. 


(b) glycogen 
(d) glucose 


Green chemistry deals with 

(a) study of plant physiology 

(b) study of extraction of natural products 
from plants 

detailed study of reactions involved in the 
synthesis of chlorophyll 

utilization of existing knowledge base for 
reducing the chemical hazards along with 
developmental activities 

synthesis of chemical compounds using 
green light. 


(c) 
(d) 


(e) 
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1. 


3. 


4. 


h 
(c) : Energy of one photon = Е 
_ 6626x107 x3x10* 


-19 
23x10 J 
6626x101? 


250x80 


Energy emitted by bulb — Tu 7 200 J 


пх3х107%-200) 
where n = no. of photons 
200 


20 
п ——  — = 6.66 x10 
3x10? 
od 1 1 
(d: 92 --R4| =- 
AUTE: 


For Lyman series, n; = 1 and n = e» 


1 1 1 
then, тін LZ 


1 
‚ А=—— ог A= 
on A= gr ог 25% 


79117 x 105 cm 2911.7 Å 
(е): KE. = № - lug = 62- 5.0 = 1.2 eV 
leV = 16x10] 
then 1.2 eV = 12x 1.6 x 10 J 
-192х1079) 
(b): Lattice energy is the energy required to 
separate 1 mole of an ionic compound into its 
ions in gaseous state. 
NaCl; —> Маш) + Clip; 
АшшсеН? = 788 kJ mol! 


©: BO. 2, -N,) 


Mole- Total | 

cules/ no.of М.О. configuration В.О. 

ions electrons 

C 12. ols,o'ls,o25,025, 2.0 
(л2р; = тор) 

Liz 6 ols’, o*1s*, 02s” 1.0 

о; 15 0152,6*15,025,0*25, 2.5 
сәрі (rap? = map, 
(л2ру =т“2ру) 

Hej 3 [oif ois 0.5 


Hence, the correct order of their stability is : 
He} < Li, < C; < Oj. 
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10. 


1L. 


12. 


13. 


(b): SF, has see-saw shape. 


0 173° 


Е Р 
F 102° F 


(c) 
(а): From ideal gas equation, PV - nRT 


p= "ЕТ 2x0082x500 _ 
Moos 4l 


2atm 


(а): From ideal gas equation, PV = nRT 


ру= 1 вт (е net 
M M 


1 


so, Po — 
M 


(с): Hydroformylation or oxo process is an 
important catalyzed industrial process for the 
production of only aldehydes from alkenes. 


в S. No. 


Species | No. of electrons 


O м | 10 
| (ii) сн; _ 8 
[GG ма — $100 Ҙ. 
|o Gv) NHj 10 


Hence, the isoelectronic species are (i), (iii) 
and (iv). 
(a) : Potassium (K) and their salts gives violet 
colour in the flame. 
K580, + BaCl, —> BaSO,1 + 2КСІ 

white ppt. 


(a) : Using formula, H = iv +М-С+А) 


[where, У = no. of electrons in valence shell, 
M = no. of monovalent atoms, C = charge on 
cation, A - charge on anion, H - no. of orbitals 
involved.] 
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14. 


15. 


16. 


17. 


Hybridization 


spd? 
spa 


spd? 
6 (2 lone pairs of 
electrons) 


(d): All interhalogen compounds are diamag- 
netic in nature. 
(d): The two oxygen-oxygen bond lengths in 
the ozone molecule are same i.e. 1.278 A. 

2 


(b): Oxidation state of Mn in MnOj is 
x+4(-2)=-1 = x-47 
Oxidation state of Cr in CrjO? is 
2х%7(-2)--2 = x=+6 
Oxidation state of V in VO} is 
x+2(-2)=+1 = х= +5 
Hence, the correct descending order of 
oxidizing power is : 
MnO; > С0 > VO}. 
+7 
(а): Мао — 5 Mn?+ 
Permanganateion | Manganese(II) salt 
+e Mno? 
Manganate ion 


4 
MnO, 


Manganese dioxide 


18. (а): For divalent ion, M?*(Z = 24), [Ar] 34450 


19. 


Using formula, = n(n +2) В.М. 
(where, п = no. of unpaired electrons) 


w= (4(4+2) = 4.89 ~ 4.90 B.M. 
(а): Xqy —> X i AS vaporization = 58 J КТ! mol 
For Хоу —> Хор; AScondensation = ? 

2s 100 


condensation ^ 587 


x-58--100]K^! 


20. 


21. 


22. 


23. 


(€): А нсоон) = Au * X doo 


=347 +53 
= 400 $ cm? mol! 
AS, _40 


Degree of dissociation, 0 = =0.1 


AD “0б 
So, dissociation constant, 
K= co? (for weak electrolytes ) 
= 0.025 x (0.1)? = 2.5 x 107* 
(е): For equation, A = B + 2С 
at equilibrium, 


H 
no. of moles of C — 50 х2 =0.04 moles 


Applying ideal gas equation, PV = nRT 
P x 24.6 = 0.04 x 0.082 x 300 


0.04 x 0.082 x 300 
«Ші 00 
P 246 0.04 atm 
= Pè = (0.04)! = 1.6 x 10? atm? 
(е): X(OH); = Х?* + 20H7 
= [X] on 
pH + pOH = 
12+pOH=14 => pOH=2 
pOH = -log[OH | 
2--І (ОН 
[oH] 2 1x 10? 
From the chemical equation (i), the ІХ is 
half of the [OH | ion, therefore, 


- (ii) 


Now, putting the value of [ОН] and [X?*] ions 
in “= (ii), we get 
,2 IX] (OH P=(5x 10°)(1 x 107)? 
” x10 x 1x10^- 5x 107 
d 1000 x Ky xw . 
(d): ATpR—MWXM C -() 
Given, Ку= 1.86 K kg mol!,w-23g W=? 
М- 111.6 g mol"! » Tp= -0.125 °C 
AT; = T;- T= 0 °C - (-0.125 °C) = 0.125 °C 
On putting the values in eqn. (i), we get 
1000 x 1.86 x3 
Wx111.6 
_1000х1. 86x3 _ 
0.125х111.6 


0.125= 


=400 5 


24. 


25. 
26. 


27. 


(е): Dissolved oxygen = 5 x 10° g 
= 5 mg/kg sea water 
Concentration of O; (in ppm) - 5 ppm 
(d): decreases by 60 mV 
(e) : The chemical reaction is as 
Mig + Хдр = М0) + Xo) 
Applying the Nernst equation, 


E = Bey 00591 ІМ? 
cal = Ea, lO ay 
_ 0.0591, [X?*] 
or, Esen = Ecen = log IM] 
e 0.0591, 0.01 
E, = Ecen +5 br 


= Еш + 0.02955(-1) 
E, = Еф - 0.02955 
Е, = Ед + 0.02955 tog 0; a ) 


Е, = Еш Г log 1 = 0] 
o 0.1 
Е; = Еб + 0.0295 log (4) 
Ез = Ебу + 0.0295 
Thus, E3 > E; « E 


(d): For the reaction, 2A + B — 3C 
ФА] di] 14с1 
The rate law is, 75737 = аг 73 qr 


The concentration of A decreases, 
0.5 - 0.3 = 0.2 mol L'! 


0.2molL! 
so, АА шо а, mol I~ min"! 
dt 10 min 


dC] 3( «АП 3 
and а 2\ dr =3 0.02 
=0.03 mol L” min"! 


- (c) : МН) + МОЗ аду — Na) + 29:00) 


Let the rate law be, 
Rate = k[NHj]* [NO;)" 
From expt. (1), 0.02 = k(0.01)* (0.02)" 
From expt. (2), 0.03 = k(0.015)* (0.02)" 
Dividing equation (ii) by (i), we get 
0.03 _ k(0.015)*(0.02)” 
992 (0.01)*(0.02)” 
(1.5)! 2(L5* > x=1 
From expt. (3), 0.005 = k(0.01)* (0.01) ... 


s (T) 
(i) 
.. (ii) 


(iii) 
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Dividing equation (iii) by (i), we get | 
0.005 _ k(0.01)* (0.01)” 


002 (0.01)*(0.02)” 
(0.25)*= (0.5) or (0.5)? = (0.5)" | 35. 
=> y=2 
Now, putting the values of x and y in eqn. (I), 
we get 


rate = k[NH}]! [NO;]? 
Reduction 


(е) : 2AuCl + 3HCHO + ЗНО > 
2Au + 3HCOOH + 6HCI 
(sol) 


29. 


30. 
31. 


(c) 


(9: C - CH- (i) О, (ozonolysis) 


C =CH,— 
i 2 (ii) Zu/HjO 
CH,CH, 
2-Ethylbut-1-ene 


HCHO + HC CH,-C-CH;-CH; 
Methanal 3-Pentanone 
liq. МН 
(b): CH,- C S C- CH, + 2Na— > 
But-2-yne 
нс, 
u^ 


32. 


H 

с=с. 
сн, 

trans-2-butene 


+ 2NaNH; 


R-I > R-Br > К-СІ > Е-Е 
(most (least 
reactive) reactive) 

> 


C —X bond strength increases 


Smaller the energy required for cleaving C—I 
bond, better is the leaving group (17) and faster 
is the rate of reaction. 


үн» Tollens’ id 
34. (b): Же АҺ follens’ reagent, 
(9: HAC ¢ CHO) Ag,O/NH,OH, A 
CH; 
2,2-Dimethylpropanal 
(С;Н 0) 
(А) eu, 
| 38. 
H3C—C—COO™ + Agl 
Silver 
CH; mirror 


2,2-Dimethylpropanoate 
ion 
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36. 


Since, 2,2-dimethylpropanal does not contain 
a-hydrogen, hence does not undergo aldol 
condensation. 


(е): С МТ 


n-Hexane 


AX 


2-Methylpentane 


M MN 


3-Methylpentane — 22-Dimethylbutane. 


anhy. AICI; + HCl 
IUD. 
^ 
(Isomerisation) 


+ 


2,3-Dimethylbutane 


(9: HC-CH;- CH—CH, 
сн; 
2-Methylbutane 
— 
H,C-CH,-CH-CH;CI 
CH; 
2-Methyl-1-chlorobutane 

a 

; H,C-CH;-C-CH, 

49 

d, CH; 


2-Methyl-2-chlorobutane 
H4C-CH- CH —CH, 
rod 
CH; Cl 
3-Methyl-2-chlorobutane 


H,C-CH-CH;-CH;CI 


CH; 
3-Methyl-1-chlorobutane 
с. а i а, d 
@® See 40, МЕ, “Ser 
a ^H and air a “он 
Chloroform а 
ы” 
— 2С=0 + HCl 
а 
Carbonyl chloride 
(Phosgene) 


(e): Alcohols of the type CH3-CHOH-R 
(where, R H/alkyV/aryl group) undergo 
iodoform reaction. 

But, diphenyl methanol (С6Н5-СНОН-С;Н;) 
does not undergo iodoform reaction. 


H amines, the basicity of 2? amine is more than 


| 
39. (b): н,с-с=б+н-сн,сно SSH, 


Ethanal (2 moles) 


A 
+ 
ңс- Go qg-cuo heat, Н: 
HO H 
3-Hydroxybutanal 
(aldol) H,C—CH =CH-CHO 


But-2-en-1-al 
(Crotonaldehyde) 
40. (с): Electron withdrawing group (-NO;) 


present in benzoic acid increases the acidic 45. (d) 


1° amine and ammonia. 
Inaniline, theunshared electron paironnitrogen 
atom is in conjugation with the benzene ring 
and thus is less available for donation. 
Hence, the correct decreasing order is : 
(CH3)2NH > C)H5NH; > NH; > CsHsNH2 
(iv) (ii) (iii) (i) 

44. (a): Only aliphatic 1° amine (ethanamine) 
can be prepared by Gabriel’s phthalimide 
synthesis. 


strength while electron releasing group OH F 
(-ОСН;) decreases the acidic strength. Hence, + 2n H,C=0 ын; 
the correct increasing order of the acidic | 46. (c): n Formaldehyde 
strength is IV < I < II < III. у 
Phenol 
CHO COOH 
CH; о! соон H OH H 
41. (b): lol, i о i 
2-Methylbenzaldehyde 1,2-Benzenedi- H H 
(C,H,0) carboxylic acid n 
42. (е): In carbylamine reaction, Novolss 
C&H5NH; + CHCI; + 3KOH ic) > 47. (b): Glycogen stored in liver and muscles acts 
А Сен;МС 2 3KC1+ 3H,0 as the reserve food material in animals. It is 


43. (b): Because of combined +1 effect of the alkyl 
group, steric hindrance and the solvation of 


48. (d) 


also known as 'animal starch: 
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e. 
“ ADVANCED 
CHEMISTRY BLOC 


(POLYMORPHISM AND CRYSTAL DEFECTS) 


Mukul C. Ray, Odisha 


Certain topics present in the syllabus raise various questions while reading and teaching chemistry. This advanced bloc in chemistry 
will bring few of those topics with slightly advanced level discussion to clarify those curiosities. The overall idea is not to rewrite 
those things, which are there in the book, but to present explanation, important points and to raise interest in chemistry reading. 


By the way we may ignore some ordinary points. 


Solid state is there in the beginning of the class-XII 
syllabus. Besides the unit cells, lattice parameters, 
voids, packing efficiency we have one more 
area called as polymorphism. For example, ice 
crystallizes in hexagonal as well as cubic unit cells. 


Polymorphs 
Many metals or compounds can crystallize іп 
different forms depending on temperature - they 
exhibit the phenomenon of polymorphism. Around 
30 metals such as Fe, U, Cr, Co, V, Sn, etc. exhibit 
this phenomenon. The polymorphs of elements are 
designated by Greek letters о, P, ү etc. The ot form is 
the one, more stable at low temperature. 
The stability of different forms at definite 
temperatures and pressures is determined by the 
thermodynamic potential (G). 

G=H-TS 
The modification having lower algebraic value of 
thermodynamic potential at a given temperature 
is the most stable form at that temperature, which 
is achieved by either lowering the enthalpy or 
increasing the entropy. 
A fcc or hep crystal structure with higher co- 
ordination number 12 enjoys extra attraction 
forces and hence have a lower enthalpy. On the 
contrary, such tight packing lowers chaos or 
disorderness. This means in fcc or hep, enthalpy 
supports stability better but entropy factor does not 
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contribute to the stability much. When we have bcc 
structure, the co-ordination number is reduced to 8 
- a less packed arrangement; so naturally enthalpy 
does not contribute to the stability significantly. 


G 


hep 
bee 
T 
Variation of thermodynamic 
potential of hep and bcc forms 
with temperature 


But due to lose packing, entropy is now more. 
Higher temperature now can make lower value of 
“С. Therefore, bcc form of crystals are stabilized at 
higher temperature (Note Fe is an exception-bcc 
is stable at lower temperature surely due to some 
additional entropy contributions). 


Examples: 

O Fe exists as bcc at any temperature below 
912 °C (a-form). Between 912 °C to 1394 “С, 
iron has fcc structure (y-form). Under very high 
pressure iron turns to hcp form. 

О Icecrystallizes in hexagonal form under normal 
conditions but at very low temperature gives 
cubic crystal. 

O Usually available tin is the white tin (B-form). 
It has a body centered tetragonal structure with 


co-ordination number 8. At low temperature, 
around 13 °C, it slowly transforms to gray tin 
(а-богта). This form has diamond like structure 
with co-ordination number 4. This &-form of 
tin is fragile in nature. 

O Calcium carbonate crystallizes in three different 
forms, calcite, vaterite and aragonite. Calcite is 
the most stable form. 


Crystal Defects 
All crystals at a temperature above absolute zero 
have some point defects, means they have either 
some lattice points, which are vacant or containing 
some impurities. Up to a certain concentration the 
presence of point defects actually lower the free 
energy of the crystal and is thus favourable. The 
Gibbs free energy (С) ofacrystal isa thermodynamic 
quantity that attains a minimum value when the 
crystal is in equilibrium with its surroundings. It is 
defined by the expression : 

G=H-TS 
Тһе term H defines the internal energy at constant 
pressure. It is actually the electrostatic energy 
terms due to attraction forces and kinetic energy 
terms due to vibration of particles. The entropy (S) 
is the state of disorder in the crystal and T is the 
temperature. 
Due to defects the bonding requirements are not 
well satisfied. Creation of defects requires energy 


AVAILABLE 


and the enthalpy of the crystal increases. But at the 
same time entropy increases as defects create chaos 
in an otherwise perfect crystal. 


Defect Concentration 


For a small defect in concentration, entropy 
increase and enthalpy increase are so adjusted 
that the system enjoys thermodynamic stability 
with minimum G. This is the equilibrium defect 
concentration at a particular temperature. 


Schottky and Frenkel Defects 

In stoichiometric compounds, these two defects are 
very common. The former, the Schottky is found in 
highly ionic compounds like NaCl, CsCl, KCl, etc. 
In Schottky defect, pairs of ions are missing from 
lattice points. Electrical neutrality is maintained 
and density decreases. Since less energy is required 
to create schottky defect than to break the crystal 
using lattice energy; this defect is very common. 
Frenkel defect is found in compounds where cation 
is relatively small in size than anion. It slips into the 
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interstitial position leaving the lattice point empty. 
It is therefore called as point defect, interstitial 
defect as well as vacancy defect. 


2 сЕ 


9.60060 


00060 
0666 


Frenkel defect 


®-@-®-@® 


Schottky defect. 


Points to be noted are : 

O Both these defects are responsible for lowering 
of lattice energy. 

O Schottky defect is more common than Frenkel 
defect. 

О Due to Frenkel defect, dielectric constant of the 
solid increases as the charges come closer. 

О Duetoboth these defects, electrical conductivity 
of solid increases. 

O AgBr shows both these defects. 


Non-Stoichiometric Defects 

Metal deficiency and metal excess defects belong 
to this category. ZnO when heated reversibly lose 
oxygen and turns yellow. 


ZnO — zn? + 10, +22 


Тһе yellow ZnO turns white again when kept in 
atmospheric air as it absorbs oxygen. 

Similar is the case when МаСІ solid is heated with 
vapours of sodium, it becomes yellow. The former 
is the case when the formula becomes МО) . 5, and 
in the later case the formula becomes М) , §,Cl. 

In these defect-bearing solids the energy levels of 
electrons become quantised. They absorb visible 
light and hence become coloured. KCl when heated 
with vapours of potassium becomes blue/violet; 
LiCl when heated with vapours of lithium becomes 
pink. Naturally found calcium fluoride appears blue 
or violet due to F-centre defect. 
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о-ө 


The energy of this 
electron is quantised. 


6-6-6-6 


F-centre defect 


The energy of this 
electron is quantised. 


OOO- 


Extra cation in interstitial void 


There is another kind of defect where some of 
the cations are missing from the crystal lattice. 
For example, in FeO, there are some missing 
ferrous ions, which are neutralized when some 
of the existing ferrous ions become ferric. The 
compound now has the formula type M; . О, NiO 
and Ее$ also show this kind of defects. 

Due to these defects, the 
solid crystals exhibit slight 
better electrical conductivity. 
Logically we have another 
kind of defect possible which 
can be written as MO,,5,. 
However, this kind of defect 
is not observed, as anions are 
too big to occupy interstitial 
positions. 


Metal deficiency defect 
m 
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HE SOLID STATE | SOLUTIONS 


SECTION 


Only One Option Correct Type 


This section contains 20 multiple choice questions. Each 
question has four choices (a), (b), (c) and (d), out of which 
ONLY ONE is correct. 


A element has a body-centred cubic (bcc) 
structure with a cell edge of 288 pm. The density 
of the element is 7.2 g/cm’, How many atoms 
are present in 208 g of the element? 

(а) 6.02 x 107 atoms 

(b) 1209x 107 atoms 

(c) 24.16 x 107 atoms 

(d) 29.88 x 104 atoms 


"The vapour pressure curves of the same solute 
in the same solvent are shown. The curves are 
parallel to each other and do not intersect. 


latm 


Vapour pressure -> 


Temperature —> 


The concentrations of solutions are in the 
correct increasing order of 

(a) I «II « III (b) II «I «III 

(c) HI«I«II (d) III« II «I 

Which of the following solids is not an electrical 
conductor? 
(А) Mg 
(a) Aonly 
(с) CandD only 


(B) TiO) (С) bi; (0) H;0(5 
(b) Bonly 


(d) B, Cand D only 


4. 


з 


Vapour pressure of CsHg and СУН mixture at 
50 *C is given by : 
Рош = 179 xg + 92 

(xg = mole fraction of C6H6) 
Then the vapour pressure of pure benzene in 
mm of Hg is 
(a) 271 (b) 92 
(c) 380 (d) 120 


The composition of a sample of wustite is 
Feo.9301.00. The percentage of the ion present in 
the form of Fe (Ш) is 

(a) 15.05 (b) 20.05 

(c) 10.05 (d) 7.05 


The degree of dissociation of Са(МОҙ); in a 
dilute aqueous solution containing 14 g of 
salt per 200 р of water at 100 °С is 7096. If the 
vapour pressure of water at 100 *C is 760 mm, 
the vapour pressure of the solution would be 
(a) 74.59 (b) 7.45 

(c) 745.99 (d) 475.59 


The freezing point of 0.1 M solution of glucose 
is -1.86 °C. If an equal volume of 0.3 M glucose 
solution is added, the freezing point of the 
mixture will be 

(a) -7.44*C (b) -5.58*C 

(с) -3.72%С (d) -2.79*C 

In the crystals of which of the following ionic 
compounds would you expect maximum 
distance between the centres of the cations and 
anions? 
(a) LiF 
(c) CsI 


(b) CsF 
(d) Lil 
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9. 


10. 


1L. 


12. 


13. 


14. 


Which of the following arrangements shows 
schematic alignment of magnetic moments of 
antiferromagnetic substances? 


(а) TORO 
ъ DOOOOL 
© 9090910 
@ ПІШІНІН 


Solution A contains 7 g/L MgCl; and solution 
B contains 7 g/L of NaCl. At room temperature, 
the osmotic pressure of 

(a) solution A is greater than B 

(b) both have same osmotic pressure 

(c) solution B is greater than A 

(d) can't determine. 


If A is bivalent, B is trivalent cation, what is 
the formula of oxide having spinel structure 
if 1/8th of the tetrahedral voids and 1/2 of the 
octahedral voids are occupied? 

(а) ABO, (b) A3BO, 

(с) ABO, (d) A3B206 

For an ideal solution with РХ > Рв which of 
the following is true? 


(а) (хЛіаша = (Xa) vapour 

(Ы) (ха) > (X) vapour 

(с) (tiquid € GG) vapour 

(d) There is no relationship between (x,)jiquid 
and (Ху) vapour- 

Which of the following statements is not true 

about NaCl structure? 

(a) Each unit cell contains 4 NaCl molecules. 

(b) СІ ions has coordination number six. 

(с) Ма” ions has coordination number four. 

(d) СІ ions аге in fcc arrangement. 


Which of the following pairs shows a negative 
deviation from Raoult5 law ? 

(a) Acetone-benzene 

(b) Acetone-ethanol 

(c) Acetone-chloroform 

(d) Benzene-methanol. 
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15. 


16. 


17. 


18. 


19. 


20. 


Naand Mg crystallise in bcc and fcc type crystals, 
then the number of Na and Mg atoms present 
in the unit cell of their respective crystal is 


(a) 4and2 (b) 9and 14 
(c) 14ап49 (d) 2and4 
A semiconductor of Ge can be made p-type by 


adding 

(a) trivalent impurity (b) tetravalent 

(c) pentavalent (d) divalent impurity. 

Raoults Law is obeyed by a binary liquid 

solution when 

(a) the forces of attractions between like 
molecules are greater than those between 
unlike molecules 


(b) the forces of attractions between like 
molecules are smaller than those between 
unlike molecules 

(c) the forces of attractions between like 
molecules are more or less identical with 
those between unlike molecules 

(d) the volume occupied by unlike molecules 
are different. 

If the same type of atoms are packed in 


hexagonal close packing (hcp) and cubical 

close packing (ccp) separately, then 

(a) density of hcp will be greater than ccp 

(b) density of hep will be smaller than сср 

(c) density of hep will be equal to сер 

(d) density of hcp may be equal or greater than 
or smaller than ccp depending upon the 
temperature of the system. 


The relationship between osmotic pressure at 
273 K when 10 g glucose (Pj), 10 g urea (P5) 
and 10 g sucrose (Рз) are dissolved іп 250 mL 
of water is 

(а) P1» Р >Р; (b P3> P; >P, 

(c) Р; >Ру> Ру (d) P> P» P, 
Vapour pressure of a solution of 5 g of non- 
electrolyte in 100 g of water at a particular 
temperature is 2985 N/m?. The vapour pressure 
of pure water is 3000 N/m’, the molecular 
weight of the solute is 
(a) 90 

(c) 180 


(b) 200 
(d) 380 


SECT! 


II 
One or More Options Correct Type 


This section contains 5 multiple choice questions. Each 
question has four choices (a), (b), (c) and (d), out of which 
ONE or MORE are correct. 


21. Which of the following statement(s) is/are not 

true? 

(a) Vacancy defect results in a decrease in the 
density of the substance. 

(b) Interstitial defect results in an increase in 
the density of the substance. 

(c) Impurity defect has no effect on the density 
of the substance. 

(d) Frenkel defect results in an increase in the 
density of the substance. 


22. Which statement(s) is/are true about osmotic 
pressure (л), volume (V) and temperature (T)? 


1 
(a) me F if T is constant. 


(b) me Cif T is constant. 
(c) me Vif T is constant. 
(d) m/C is constant if T is constant. 


23. In a cubic lattice each edge of the unit cell is 
400 pm. Atomic weight of the element is 
60 and its density is 6.25 g/c.c. Avogadro 
number = 6 x 10”. The crystal lattice is 
(a) face-centred (b) primitive 
(c) body-centred (d) end-centred. 


24. [he outer shell of an egg was dissolved 
in hydrochloric acid and then placed in 
concentrated NaCl solution. Which one of the 
following will happen? 

(a) The egg will swell. 

(b) The egg will shrink. 

(c) Nothing will happen to the egg. 

(d) The inside of the egg will become saltish. 

25. Ferroelectricity is exhibited by 
(a) barium titanate (BaTiO3) 
(b) potassium tartrate (Rochelle salt) 
(c) potassium | dihydrogen 
(KH;PO,) 

(d) lead zirconate (PbZrO;) 


phosphate 


SECTION - III 


Paragraph Type 


This section contains 2 paragraphs each describing 
theory, experiment, data, etc. Six questions relate to two 
paragraphs with three questions on each paragraph. 
Each question of a paragraph has only one correct 
answer among the four choices (a), (b), (c) and (d). 
Paragraph for Questions 26 to 28 


Packing refers to the arrangement of constituent 
units in such a way that the forces of attraction 
among the constituent particles is maximum and 
the constituents occupy the maximum available 
space. In two dimensions, there are square close 
packing and hexagonal close packing. In three 
dimensions, however, there are hexagonal close 
packing, cubic close packing and body-centred 
cubic packing. 
(i) hep: AB AB AB AB ... arrangement 
coordination number - 12 
% occupied space - 74 
(ii) сср: АВС АВС... arrangement 
coordination number - 12 
96 occupied space - 74 
(iii) bcc : 6896 space is occupied 
coordination number = 8 
26. In a closed packed lattice containing n particles, 
the number of tetrahedral and octahedral voids 


are 
(а) n,2n (b) пп 
(с) 2nn (d) 2n, n/2 


27. The ratio of close packed atoms to tetrahedral 
holes in cubic close packing is 
(а) 1:1 (b) 1:2 
(с) 1:3 (d) 2:1 

28. A certain oxide of metal M crystallises in such 
a way that O^ ions occupy hcp arrangement 
following AB AB ... pattern. The metal ions, 
however, occupy 2/3" of the octahedral voids. 
The formula of the compound is 
(а) M203 (b) M30 
(c) Ms/303 (d) MO; 
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Paragraph for Questions 29 to 31 
Ideal solutions obey Raoults law while non-ideal 
solutions do not obey Raoult’s law. Further ideal 
solutions do not show any volume change, enthalpy 
change, etc. on mixing whereas non-ideal solutions 
show a change in these properties. Based on their 
behaviour, non-ideal solutions are classified as those 
showing positive deviation and those showing negative 
deviation from ideal behaviour. For a particular 
composition, both form azeotropic mixtures. 


29. Which of the following forms non-ideal solution? 
(а) СІН + C;HsBr. 
(b) CyHoCl + CHsBr. 
(c) n-Hexane + n-Heptane 
(d) C)H;OH + CHCl; 


Mixtures corresponding to maximum in boiling 

point curves show that 

(a) they are azeotropic mixtures 

(b) they show negative deviation from Raoult's 
law 

(c) both (a) and (b) 

(d) none of these. 


30. 


31. A solution in which the solvent obeys Raoult's 
law and the solute obeys Henry' law is 
(a) a perfectly ideal solution 
(b) an ideal dilute solution 
(c) both (a) and (b) 
(d) neither (a) nor (b). 
CTI 


Matching List Type. 


This section contains 3 multiple choice questions. Each 
question has matching lists. The codes for the lists һауе 
choices (a), (b), ( and (d), out of which ONLY one is 
correct. 


32. Match the List I with the List II and select the 
correct answer using the code given below the 


lists : 
List I List II 
(Crystal defects) (Structural features) 
P. F-centres 1. Extra cations 
present in 


interstitial sites 
Some cations are 
replaced by ones of 
higher valency 


Q. Metal excess defect 2. 
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33. 


| 34. 


Both cations and 
anions are missing 
from lattice sites. 
Electrons trapped 
in anionic vacancies 


R. Metaldeficiency 3. 
defect 


S. Schottky defects 4. 


P Q R s 
(а) 3 2 4 1 
(b) 4 1 2 3 
(с) 4 3 2 1 
(4) 2 3 4 1 
Match the List I with the List II and select the 


correct answer using the code given below the 
lists : 


ListI List II 
(Items) (Type of solutions) 
P. Soda water l. A solution of gas in 
gas 
Q. Sugarsolution 2. А solution of solid 
in liquid 
R. Germansilver 3. А solution of solid 
in solid 
S. Air 4. A solution of gas in 
liquid. 
P Q R S 
(а) 1 2 4 3 
(b) 2 3 4 1 
(c) 4 2 Ei 1 
(d) 4 3 2 1 
Match the List I with the List II and select the 


correct answer using the code given below the 
lists : 


ListI List II 
(Axial parameters) (Crystal system) 
P а#Ь#с, l. Triclinic 

а= В =ү= 90° 
О. atbte, 2. Hexagonal 

#В#ү#90° 
К. а=Ь#с, 3. Orthorhombic 

а= B- 907, 

y- 120% 

S. a£b£co 4. Monoclinic 
a=y=90°4B 


P Q R S 
(01 4 2 3 
(2 3 4 1 
(03 2 4 1 
(d) 3 1 2 4 


Assertion-Reason Туре 


In the following questions, a statement of assertion is 
followed by a statement of reason. Mark the correct 
choice as : 


(a 


(b) 


(9 
(d 
35. 


36. 


37. 


38. 


39. 


40. 


If both assertion and reason are true and reason is 

the correct explanation of assertion. 

If both assertion and reason are true but reason is 

not the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 

Assertion : Ferromagnetic property decreases 

as Fe > Co > Ni. 

Reason: Ferromagnetic substances are attracted 

by magnetic field. 

Assertion : 0.1 M solution of glucose has 

higher increment in the freezing point than 

0.1 M solution of urea. 

Reason : Ky for both has different values. 

Assertion : Amorphous substances are isotropic. 

Reason : Properties like refractive index, 

electrical conductance have different values in 

different direction for isotropic substances. 

Assertion : The relative lowering of vapour 

pressure of a solution is equal to the mole 

fraction of the solute. 
P°-P 

c] 
Reason : Raoult5 law is applicable for all non- 
volatile electrolytes. 


=X, 


Assertion : In lattice of N atoms, the number of 
tetrahedral sites is 2N. 

Reason : The conductivity of insulator is equal 
to zero. 

Assertion : Isotonic solutions must have the 
same molar concentrations. 

Reason : Solutions which have the same 
osmotic pressure at the same temperature are 
known as isotonic solutions. 


This 


SE 


VI 
Integer Value Correct Type 
section contains 10 questions. The answer to each 


question is a single digit integer, ranging from 0 to 9 
(both inclusive). 


41. 


42. 


45. 


46. 


47. 


48. 


49. 


50. 


Тһе packing fraction of the element that 
crystallises in simple cubic arrangement is л/х. 
Тһе value of x is 


Molarity of a given orthophosphoric acid 
solution is 3 M. Its normality is 


Structure of CsBr is same as of CsCl. The total 
number of Cs* ion is 


Among the given solutions, the total number of 
isotonic solutions is 

0.15 М urea, 0.05 M CaCl, 0.1 M MgSO, 
0.15 M glucose 


The density of crystalline sodium chloride is 
2.165 g cm”, Dimension of cube containing 
one mole of NaCl is 


A solution containing 0.1 g of a non-volatile 
organic substance P (molecular mass 100) in 
100 g of benzene raises the boiling point of 
benzene by 0.2 *C, while a solution containing 
0.1 g of another non-volatile substance Q in the 
sameamount of benzene raises the boiling point 
of benzene by 0.4 *C. The ratio of molecular 
masses of P and Q is x : 1 where x is 


AB crystallises in a rock salt structure with 
A:B=1: 1. The shortest distance between А 
and B is Ү!? nm. The formula mass of АВ is 
6.023 Y a.m.u. where Y is an arbitrary constant. 
Тһе density (іп kg m?) is 

The vapour pressures of pure liquids A and B 
are 450 and 700 mm Hg at 350 K respectively. 
Total vapour pressure of liquid mixture is 
600 mm Hg. If the mole fraction of B is (x/10), 
then the value of x is 

The coordination number of Al in the crystalline 
state of AICI; is 


The osmotic pressure of a urea solution is 
500 mm of Hg at 10 “С. The solution is dilute 
and its temperature is raised to 25 *C. It is now 
found that osmotic pressure of the solution 
is reduced to 105.3 mm of Hg. The extent of 
dilution of the solution is 
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(с) : Volume of the unit cell = (288 pm)? 
= (288 x 10712 m) = (288 x 10719 cm)? 


=2.39 x 1072? cm? 
Volume of 208 g of the element 
mass 208 g 


3 
= =— = 28.88 сп” 
density 72gcm? 


Number of unit cells in this volume 
28.88 cm? 


29x10 7 ст? / unit cell 
= 12.08 x 10? unit cells 
Since each bcc cubic unit cell contains 2 atoms, 
therefore, the total number of atoms in 208 g 
= 2(atoms/unit cell) x 12.08 x 10? unit cells 
= 24.16 x 10? atoms. 


(a) : Asthe concentration of non-volatile solute 
increases, vapour pressure is lowered and 
boiling point increases. 

Hence, order is I « II « III. 

(c) : Ix) and H;O(; are bad conductors of 
electricity. 

(а): Ptotal 179 xg 92 

For a binary volatile liquid mixture, 

Рош = Рвхв + Prxr 

Ph — pressure of pure benzene 

хв mole fraction of benzene 

P; — pressure of pure toluene 

xr — mole fraction of toluene 

Рош = Рвхв  Pr(1 - хр) = Рахв + Pr - Prxp 
179xg + 92 = (P - Pr )xg + Рт 

Thus Рӯ. = 92 

Ph- P= 179 => P= 179+ 92 = 271 mm of Hg 
(a): The compound Ееџә3О оо is non- 
stoichiometric where electrical neutrality is 
achieved by converting appropriate Ее?” ions 
into Fe?" ions. 

There are 7 Ес?” ions missing out of the expected 
100 Ее?" ions. The missing 2 x 7 positive 
charge is compensated by the presence of Fe?* 
ions. Replacement of one Ее?* ion by Fe** ion 
increases one positive charge. 

Thus, 14 positive charges are compensated by 
the presence of 14 Fe^* ions out of a total of 
93 Fe ions. 
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10. 


1. 


Hence, % of Ее?* ions present 


214 х 100 = 15.05 
93 


(с): Са(МО;)› = Са?* + 2NO; 
Initial conc. — 1 0 0 
Equili. conc. 1-07 07 14 


Number of particles after dissociation 
Number of particles before dissociation 


Normal mol. wt. 


~ Observed mol. wt. 


2a = af or M; = 68.33 
1 M 
According to Raoult’s law, 
Р°-Р, _ wM,  76@-Р, _ 14х18 
Р wM 760 200х6833 
Р, = 745.99 mm 


(©) : Ку= ATj/m = 1.86/0.1 = 18.6 

МУ, + МУ, = МУ; 

V, = V2 = У, V3 =(V+V) 22V 

0.1 x V+0.3 x V=M3x2V 

or М; = 0.2, AT;= 18.6 х 0.2 = 3.72 °C 

Ty= - 3.72°C 

(с): Cs* and Г ions have largest sizes. 

(d): Alignment of magnetic moments of 
antiferromagnetic solids is such that the 
resultant magnetic moment is zero. 


ГА 
2 E === EI 
():7в1/ MgCl, = 24+71 mol L 
= 2 той! = m = 0.22 mol Іг! of ions 
7gL'NaCl- ——— mol L"! 
23435.5 
= = опг! x =0.24 mol L' of ions 


As concentration of ions in NaCl solution is 
greater, МаСІ solution (solution B) will have 
greater osmotic pressure. 

(а): In spinel structure, oxides are arranged in 
ccp, it means there are 4 atoms or ions per unit 
cell. Therefore, there are 4 octahedral voids and 


12. 


13. 


14. 


15. 


16. 


17. 


8 tetrahedral voids. And dipositive ions occupy 
tetrahedral voids and tripositive ions occupy 
octahedral voids. 


Number of divalent ions, A = 8 x 1 


[only 5 th tetrahedral voids are occupied] 


1 
Number of trivalent ions, B = 2 x4-2 
H 
[ © of the octahedral voids are occupied] 


Hence, formula of oxide having spinel structure 
is equal to AB)O,. 

(c) : As A is more volatile, it would be richer 
in the vapour phase (by Konowaloff's rule). 
Hence, (x4)vapour > (¥A)liquid. 

(с): Ма” and СІ ions both have coordination 
number 6. 

(c) : When acetone and chloroform are mixed, 
the hydrogen bonding takes place between the 
two due to which escaping tendency of either of 
the liquid becomes less. 


a p” 
cl m -Н------------ o-c 
a CH, 


Hydrogen bonding between chloroform and acetone 


(d): In bcc, number of atoms per unit cell - 2 
In fcc, number of atoms per unit cell - 4. 
(a):p-type semiconductors are made by 
adding impurity of previous group elements. 
For making p-type semiconductor of Ge(14" 
group), it is to be doped with trivalent 
impurity. 

(c) : Ideal solutions obey Raoults law where 
the intermolecular interactions between the 
different components (A - B interactions) аге 
of the same magnitude as the intermolecular 
interactions found in the pure components 
(A - A and B - B interactions). 

(c): Both hcp and ccp are equally efficient. 
Spheres occupy 7496 of the possible space in 
both arrangements. Therefore, for same type of 
atoms, density will be same in hcp and сср. 


19. 


21. 


22. 


23. 


. (0: My = 


(c) : Molar concentration of glucose 
210,100 02м 
180 250 


С. Molecular weight of glucose = 180) 
Molar concentration of urea 
- 10 х —— = 0.66 М 
60 250 
(." Molecular weight of urea = 60) 
Molar concentration of sucrose 
- 207 х —— = 012 М 
342 250 
(v Molecular weight of sucrose = 342) 
л«С 
Thus, P > Ру > Ps. 
w M, x P° 
w (P°—P,) 
molar mass of solute 
weight of solute 
M; = molar mass of solvent 
= weight of solvent 
P^ = vapour pressure of pure solvent 
P, = vapour pressure of solution 
5x18x3000 
ML I 
100 x (3000 — 2985) 


1000 


1000 


where, М; 


(c, d) : (c) is not true because impurity defect 
changes the mass but not the volume. (d) is not 
true because Frenkel defect neither changes 
mass nor volume. 


(a, b, d) : t œ C (at constant Т) 


ІШЕ: Е = constant (at constant T) 
Е n. 1 
Again C=— i.e. С — (at constant Т) 
V V 


1 
ie. По v (at constant T) 


(а): Let the number of atoms in the unit cell = x 
60xx 
Mass of x atoms in one unit cell — i 
6x10 


Volume of the unit cell = (edge length)? 

= (400 x 107 x 100)? = (400 x 10 cm)? 
= (4x 105 cm)? = 64 x 107 cm? 

Density = 6.25 = Mass of aunt cell 
Volume of unit cell 
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24. 


25. 


26. 


27. 


28. 


29. 


PME: __. 
6x10? x64x10 7* 
2 625x6x64x10! E 
60 

Since the unit cell contains 4 atoms, so it is face- 
centred cubic unit cell. 
(b): As the outer shell is dissolved іп НСІ, the 
outer layer of the egg will act as semipermeable 
membrane. Thus, on placing this in conc. NaCl 
solution exosmosis will happen. As a result egg 
will shrink. 
(а,Ь, с) : (а), (b) and (c) show ferroelectricity 
whereas (d) shows antiferroelectricity. 
(c) :In a closed packed lattice containing п 
particles, 
number of tetrahedral voids = 

2 x number of octahedral voids and 
number of octahedral voids = number of atoms 

present in closed packed lattice 

Hence, number of octahedral void = п 
Number of tetrahedral void = 2n. 


6.25 = 


(b): In a close packing, 

number of tetrahedral holes per atom = 2 
Thus, ratio of atoms to tetrahedral holes = 1 : 2 
(а): O^" ions occupy hep arrangement, 
Number of atoms per unit cell - 


12x1+3+2x} =6 
In hcp arrangement, 6 2 
No. of octahedral voids - 

no. of atoms present in /icp arrangement — 6. 
Metal ions occupy 2/3" of the octahedral void 


=6x2= 
3 


Hence formula of the compound will be 

МО or M203. (simpler form) 

(d): A solution of two components is said 
to be ideal if each component of the solution 
obeys Raoults law at all temperatures 
and concentrations. СНУ + С,Н;Вг (at 
40 °C), CyHoCl + C,HsBr (at 50 °С) and 
n-hexane + n-heptane (at 30 °C) form ideal 
solution. Solution of С;Н-ОН + CHCl; shows 
positive deviation from Raoult law, as A—B 
interactions are weaker than A—A and B—B 
interactions hence, this is a non-ideal solution. 
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30. 


31. 


32. 
33. 


36. 


27: 


38. 


39. 


(c): The azeotrope solutions which show 
negative deviations from Raoult’s law are called 
maximum boiling azeotropes because they have 
a composition having maximum boiling point 
and minimum vapour pressure. 


(b): As the solution becomes more and more 
dilute and approaches a limit of infinite dilution 
its components behave more ideally. The solvent 
obeys Raoults law whereas the solute obeys 
Henry’s law for an ideal dilute solution. 


(b) 
(c) : (P) Soda water = CO; in water 
(gas in liquid) 
(О) Sugar solution = sugar in water 
(solid in liquid) 


(R) German silver - an alloy of Cu, Zn and Ni 
(solid in solid) 
(S) Air = a mixture of gases (gas in gas) 


. (d) 
35. 


(b): Ferromagnetic property decreases from 
Fe to Ni because of decrease in the number of 
unpaired electrons. 

(d): Both being non-electrolytes with same 
molar concentration will have same decrease 
(not increment) in freezing point. 

Both being in the form of their aqueous 
solutions, ie., solvent is same (water), Ку will 
be same for both. 

(c) : Properties like referactive index, electrical 
conductance are identical in all directions for 
isotropic substances. 

(с): Raoults law is not applicable for those 
electrolytes which produces а  non-ideal 
solution. 

(c): In a lattice of N atoms, the number of 
tetrahedral sites is 2N. We know that the 
conductivity of insulators is equal to 10720 to 
10 Q^ m. 


. (а): For isotonic solutions, 7t; = 7t; 


But m= CRT 

Thus, at same temperature, 
7; = CRT, m = СЕТ, 

if n; = п then C; = C; 


41. (6): In simple cubic cell, a = 2r, Z= 


ied vol 
Packing fractions oo volume 
Total volume 


Value of x is 6. 
(9): Molarity of orthophosphoric acid = 3 M 
Now, basicity of orthophosphoric acid = 3 
Normality of orthophosphoric acid 
=3Mx3=9N 


42. 


Unit cell of CsBr 
Number of Вг” ions per unit cell 


= 8 (at corners ) x QU 


Number of Cs* ion 
= 1 (at the body centre) x 1 = 1 

‚ (3): 0.15 M urea, 0.15 M glucose have same 
concentration with 0.05 M CaCl). 
0.05 M CaCl, gets dissolved in solution and 
gives three ions. 
So, its concentration = Cx i = 0.05 x 3 = 0.15 М 
Concentration of MgSO, = Cx i=0.1 х2=02 М 


Mol 58.5 
45. (3): Molar volume (а?) = Moar таз _ x 
xs Density 2.165 
-( 58.5 | p 
2.165 
(m) 
AT, MgXw, 
46. (2): Í be _ BXWA Jp 


(А0 x, {ж em] 
Q 


Mz Xwa 
(22900 
0.2 _ 100х100 Jp 


04 (0.1x1000 
Mg x100 J 


1_ Meh , M, — 50 

2 100 

(Mg)p: (Mg)g = 100: 50=2:1 
Thus, x = 2. 


47. 


49. 


50. 


(5): Edge of the unit cell (a) = 2 х У nm 
Formula mass, М = 6.023 Y g mol! 


. 6023Y kg mol? 
1000 


For rock salt type structure, Z = 4 
ZxM 


a х№ 

4x (6.023 x10? Y kg mol!) 
С (оху! x10? m x (6023x102 mol) 
-5kg m? 


Density (p) = 


. (6): Given: Ру = 450 mm, P = 700 mm, 


Рума = 600 mm, x4 =? 

Applying Raoult's law, P4 = хд x Pj 

Pg= xg x Pg = (1 - хд)Рв 

Ртош = Pa + Pg= хд Pa + (1 
= Ph + (Рд - Рв)хд 

Substituting the given values, we get 

600 = 700 + (450 - 700)x4 ог, 250 хд = 100 


ог Хат 100 = 0.40 


= x,)Ph 


Thus, composition of the liquid mixture will be 
xa (mole fraction of A) = 0.40 
хв (mole fraction of B) = 1 - 0.40 = 0.60 

ло x26 
(6): At low temperature, AICI; exists as a 
close packed lattice of СІ ions with AP* ions 
occupying octahedral voids. Thus, АР ions has 
6 СГ ions around it. Hence, its coordination 
number is 6. 


(5): nV» nRT or n= TRT 


At10°C, 200" x Rx 283 2.0) 
760 V 


Suppose the solution is diluted x times. 
Then at 25°C, 1053-7 x R x 298 
760 ху 


Dividing eqn. (i) by eqn. (ii), we get 


(ш) 


500 760 


x——-xx-— 


760 105.3 298 
or x-5,ie. the solution is diluted 5 times. 


283 
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LAUSUA MUSING 


SOLUTION SET 10 


1. 


. O,/H30, LiAIH,/[H] 
e| 5» yon | 


Methylenecyclopentane Cyclopentanone 


Conc. H,SO,/H« 
СІ onc. H,SO / Heat но-< | 
e 


Cyclopentene Cyclopentanol 

(с): Oxidation : РЫ, + SOF (aq) PSO. + 2e 

Reduction : PbO.) + 4H" (qq) + SOF (aq) + 2€ > 
РЬЅО (у + 29,0 

Phy) + ЬО +2950 — 2PbSO,(, + 29,0 

During discharging of battery Н,5О, is 

consumed. W = ZIt 

Mass of H,SO, = 2 moles = 2x 98g 

_ Eq. wt. of H3SO4 


96500 
_2х98х2.5х965х60 
2x 96500 


147 
= 147 = gg "ol = 1.50 mol 
(d): ВгЕ; is bent LM 


" 6 <7 


ш) 
Cyclooctatetraene 
(non-planar or tub-shaped, 
Вл-сіесітопв, 
non-aromatic) 


A © 


| 


(planar, 6p-electrons, aromatic) 


(ш) ау) 
Cyclopropenyl cation Thiophene 
(planar, 27electrons, aromatic) (planar, 67-electrons. 


completely delocalized over 
the entire ring, aromatic) 

(d): Hydration energies are calculated as 
BeF, = – 2494 + 2 x (- 457) = – 3408 kJ mol 
МЕЕ, = - 1921 + 2 x (- 457) = - 2835 kJ mol! 
CaF, = - 1577 + 2 x (- 457) = – 2491 kJ mol! 
BaF, = - 1305 + 2 x (- 457) = - 2219 kJ mol! 
Lattice energies are given as 
BeF, = - 2906 kJ mol! ; МЕЕ, = – 2610 kJ mol 
CaF, = - 2459 kJ mol"! ; BaF, = – 2367 kJ mol 
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Then, АН, уоп are 

BeF, = – 3408 - (- 2906) = – 502 kJ mol! 
2835 - (- 2610) = - 225 kJ mol! 
2491 - (- 2459) = - 32 kJ mol! 

BaF, = - 2219 - (- 2367) = + 148 kJ mol"! 
AH;olution 15 +ve in BaF;, hence BaF, is easily 
soluble in water. 


Mi 

6. (b): Moles of ZnS = — 5 — 

683 Molar mass 
777.1055 |: Mol. wt. of Zn = 65.72, 
(65.72 + 32.07) $=32071 

= 0.698 mol 
4 320 
А =- 458.45 kJ 


Moles of ZnS 0.698 
(For 1 mole of ZnS) 

For 2 moles of ZnS, AH = – 458.45 x 2 

= – 916.9 kJ/mol 
7. (c): Tetrahedral voids are found to be present 
on the body diagonals, two on each body 
diagonal at one-fourth of the distance from 
each end. 


8. (a): O^ ions occupy hep arrangement 


No. of atoms per unit cell=12x— 543 +2 xis 6 
In hep arrangement, 2 
No. of octahedral voids = 
No. of atoms present in hcp arrangement = 6 
Metal ions occupy 2/3" of the octahedral woe 
=6х i -4 
Hence, formula is МО ог МО; 

9. (4): Since Williamson synthesis occurs by S2 
mechanism and primary alkyl halides are most 
reactive towards Sy2 reactions, therefore, best 
yields of unsymmetrical ethers are obtained 
when the alkyl halides are primary. However, 
the alkoxides may be either primary, secondary 
or tertiary. Thus, only four ethers i.e., 
CsHsCH,0C,Hs, (CH;);COCH,CH;, 
C,H.OCH;CH; and CH;OCH,CH, 
can be prepared by Williamson synthesis. 

10. (3): [Pt(CN)(Br)(PPh3)(NH;)] is a square 
planar complex with four different ligands 
i.e. Mabcd type. Thus, it has three geometrical 
is 
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SOLVED PAPER 2 Q 14 


WB-JEE 


WEST BENGAL JOINT ENTRANCE EXAM 


Q. 1 to Q. 45 carry one mark eac 


CATEGORY-I 


for which only 


one option is correct. Any wrong answer will lead fo 
deduction of 1/3 mark. 


ы 


Duringtheemission ofa positron from a nucleus, 
the mass number of the daughter element 
remains the same but the atomic number 

(a) is decreased by 1 unit 

(b) is decreased by 2 units 

(c) is increased by 1 unit 

(d) remains unchanged. 

Four gases P, Q, R and S have almost same values 
of ‘b’ but their ‘a’ values (a, b are van der Waals 
constants) аге in the order Q < R < S < P. Ata 
particular temperature, among the four gases 
the most easily liquefiable one is 

(а) P (b Q 

(c) R (d) S 

D-emission is always accompanied by 

(a) formation of antineutrino and a-particle 
(b) emission of a-particle and y-ray 

(c) formation of antineutrino and y-ray 

(d) formation of antineutrino and positron. 
The values of AH and AS of a certain reaction 
are -400 kJ mol! and -20 kJ mol! K^! 
respectively. The temperature below which the 
reaction is spontaneous is 

(а) 100K (b) 20*C 

(c) 20K (d) 120°C 

The correct statement regarding the following 
compounds is 
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Arunava Sarkar, West Bengal 
OH OH OH 
OH OH 


(a) all three compounds are chiral 

(b) only I and II are chiral 

(c) I and Ш are diastereomers 

(d) only I and III are chiral. 

The intermediate 7 in the following Wittig 
reaction is 


С) Ох» (4) Суы 


Among the following compounds, the one(s) 
that gives (give) effervescence with aqueous 
NaHCO; solution is (are) 


(CH3CO);O CH3;COOH 
1 п 
РҺОН CH3;COCHO 
ш IV 
(a) Land II (b) Тапа III 
(c) only II (d) Тапа IV 


The system that contains the maximum number 
of atoms is 

(а) 4.25 g of NH; 
(c) 2gofH; 


(b) 8 g of O2 
(d) 4g of He 


10. 


п. 


12. 


13. 


14. 


15. 


Metal ion responsible for the Minamata disease 

is 

(a) Co?* (b) на 

(c) Cu? (d) Zn?* 

Among the following observations, the correct 

one that differentiates between sor and 

SO} is 

(a) both form precipitate with ВаСІ,, SO} 
dissolves in HCl but so? ~ does not 

(b) 502 forms precipitate with BaCb, зор 
does not 

(с) SOZ forms precipitate with ВаСІ,, SO? 
does not 

(d) both form precipitate with BaCl, soi 
dissolves in HCI but soi does not. 

The pH of 10-* M KOH solution will be 

(a) 4 (b) 11 

(c) 10.5 (d) 10 

Тһе reagents to carry out the following 


conversion are 
Ме 
p MES ie 
о 


Ме 
(a) HgSO,/dil. HjSO, 
(b) BH; Н,О,/хаон 
(c) OsO,; HIO, 
(d) NaNH;/CH;I; HgSO,/dil. Hj$0, 
Тһе correct order of decreasing H — C — H 
angle in the following molecule is 
[ $ H <" "уф" 
н H H H 
H п ш 
(a) I» II» III (b) II» I» III 
(c) III» II» I (d) I» HII» II 
оаСЁ246 was formed along with a neutron when 
an unknown radioactive substance was 
bombarded with 6С!2. The unknown substance 
was 
(a) 9 Pa? (b) so Ih? 
(с) aU? (d) 202% 
The rate of a certain reaction is given by, 
rate = k[H']". The rate increases 100 times 
when the pH changes from 3 to 1. The order 
(п) of the reaction is 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


(a) 2 (b) 0 
() 1 (d) 1.5 
(з2бе75, 34Se”®) and (145190, |5?) are examples of 
(a) isotopes and isobars 
(b) isobars and isotones 
(c) isotones and isotopes 
(d) isobars and isotopes. 
The enthalpy of vaporization of a certain liquid 
at its boiling point of 35 °С is 24.64 kJ mol. 
The value of change in entropy for the process is 
(a) 704] К-! mol! (b) 80) K-! mol! 
(c) 24.64] К-! mol! (d) 7.04] K-! mol! 
Given that 
С+0, 2 СО; АН? = -x kJ 
2CO + О;  2CO;; AH? = -y kJ 
The heat of formation of carbon monoxide will 
be 


Commercial sample of H20; is labeled as 10 V. 
Its % strength is nearly 

(a) 3 (b) 6 

(c) 9 (d) 12 

In DNA, the consecutive deoxynucleotides are 
connected via 

(a) phosphodiester linkage 

(b) phosphomonoester linkage 

(с) phosphotriester linkage 

(d) amide linkage. 

The reaction of aniline with chloroform under 
alkaline conditions leads to the formation of 
(a) phenyl cyanide (b) phenyl isonitrile 
(c) phenyl cyanate (4) phenyl isocyanate. 
The reagent with which the following reaction 
is best accomplished is 


Me Me 
мг H 
(а) НРО, (b) H;PO; 
(c) Н;РО; (d) NaHSO; 
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23. 


24. 


25. 


26. 


27. 


28. 


At a certain temperature the time required for 
the complete diffusion of 200 mL of H, gas is 
30 minutes. The time required for the complete 
diffusion of 50 mL of O, gas at the same 
temperature will be 
(a) 60 minutes 

(c) 45 minutes 


(b) 30 minutes 
(d) 15 minutes. 
Тһе IUPAC name of the following molecule is 
Me Me „Ме 
X 
Me 
(a) 5, 6-dimethylhept-2-ene 
(b) 2, 3-dimethylhept-5-ene 
(c) 5, 6-dimethylhept-3-ene 
(d) 5-isopropylhex-2-ene. 


For one mole of an ideal gas the slope of 

V vs.T curve at constant pressure of 2 atm is 

X lit mol"! K-!. The value of the ideal universal 

gas constant ‘R’ in terms of X is 

(a) X lit atm mol! K~? 

(b) X/2 lit atm mol"! К-! 

(c) 2X lit atm mol! Кг! 

(d) 2 X atm lit! mol! K-! 

An atomic nucleus having low n/p ratio tries to 

find stability by 

(a) the emission of an a-particle 

(b) the emission of a positron 

(c) capturing an orbital electron (K-electron 
capture) 

(d) emission of a B-particle. 

The correct order of decreasing length of the 


bond as indicated by the arrow in the following 
structures is 


H п ш 
(a) I» II» III (b) II» I» III 
(c) Ш>П>1 (d) I» III» II 
If Cl; is passed through hot aqueous NaOH, the 
products formed have СІ in different oxidation 
states. These are indicated as 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


(a) -1and +1 
(c) +1 and +5 


(b) -1and +5 
(d) -1and +3 


In the following reaction, the product Е is 


ead 1. NaOH E 
CHO 2.н* 
CHO 

(@ СНОН Ы | 

CHO COH 

CH COH 
of? а> 

CO;H COH 


The amount of electrolytes required to 
coagulate a given amount of Agl colloidal 
solution (-ve charge) will be in the order 

(a) NaNO; > Al(NO3); > Ba(NO3); 

(b) Al(NO3)3 > Ba(NO3); > NaNO; 

(с) Al(NO3)3 > NaNO; > Ba(NO3); 

(d) NaNO; > Ba(NO3); > Al(NO3)3 


Тһе value of AH for cooling 2 mole of an ideal 
monoatomic gas from 225 °C to 125 °C at constant 


5 
pressure will be [given €, 2 R] 


(a) 250R (b) -500 R 
(c) 500 R (d) -250 R 


The quantity of electricity needed to separately 
electrolyse 1 M solution of ZnSO,, AICI; and 
AgNO; completely is in the ratio of 

(a) 2:3:1 (b) 2:1:1 

(Q 2:1:3 (d) 2:2:1 


The emission spectrum of hydrogen discovered 
first and the region of the electromagnetic 
spectrum in which it belongs, respectively are 
(a) Lyman, ultraviolet (b) Lyman, visible 

(c) Balmer, ultraviolet (d) Balmer, visible. 

As per de Broglies formula a macroscopic 
particle of mass 100 g and moving at a velocity 
of 100 cm s^! will have a wavelength of 

(а) 6.6 x 107? cm (b) 6.6 x 10720 ст 

(с) 66x10!cm (d) 66x10? cm 


The electronic configuration of Cu is 
(а) (Ме|3523р6349452 

(b) [Ne]3s?3p%3d!4s! 

(с) [Ne]3s?3p°3d?4s74p° 

(d) [Ne]3s*3p°3d°4s74p* 


36. The compound that will have a permanent 
dipole moment among the following is 


NS K" 
H СІ H СІ 
I п 

CN ;а 
X Br—=— Br 
ауса 
Ш IV 
(a) I (b) II 
(c) ш (d) IV 


37. Among the following structures the one which 
is not a resonating structure of others is 
о о о о 
Ме Ме. 
SAA Me ose te 


I I 


о о о о 
Ме o JL Аы Mev 
ш Iv 
(a) I (b) II 
(c) Ш (d) IV 


38. The correct statement regarding the following 
energy diagrams is 


1 1 


E | Reactant 
Product (Reactant product 


Reaction M —> Reaction N —> 


(a) Reaction M is faster and less exothermic 
than reaction N 
(b) Reaction M is slower and less exothermic 
than reaction N 
(c) Reaction M is faster and more exothermic 
than reaction N 
(d) Reaction M is slower and more exothermic 
than reaction N. 
39. Anamine C3HoN reacts with benzene sulphonyl 
chloride to form a white precipitate which is 
insoluble in aq. NaOH. The amine is 


41. 


(а) Me, 2Ме (b) M NOM: 


| 
Ме 
Ме 


NH. 
(с) Me"? (а) 
ме хый, 


. Among the followings, the one which is not a 


“greenhouse gas’, is 

(а) N20 (b) CO; 

(с) CH, (d) о, 

Тһе number of amino acids and number of 


peptide bonds in a linear tetrapeptide (made of 
different amino acids) are respectively 


(a) 4and4 (b) 5and5 
(c) 5and4 (d) 4and3 
42. The 4% higher homologue of ethane is 
(a) butane (b) pentane 
(c) hexane (d) heptane. 
43. The hydrides of the first elements in groups 


45. 


15-17, namely NH3, H;O and HF respectively 

show abnormally high values for melting and 

boiling points. This is due to 

(a) small size of N, O and F 

(b) the ability to form extensive intermolecular 
H-bonding 

(c) the ability to form extensive intramolecular 
H-bonding 

(d) effective van der Waals interaction. 


- The two half cell reactions of an electrochemical 


cell is given as : 
Agt+e Ag; Еул =- 0.3995 V 
- 0.7120 V 


Fett 2 Fe*** +e; Epet++/pet 
The value of cell EMF will be 

(a) - 0.3125 V (b) 0.3125 V 
(с) 1414У (d) - 1.114 V 


Incase of heteronuclear diatomics of the type АВ, 

where A is more electronegative than B, bonding 

molecular orbital resembles the character of A 

more than that of B. The statement 

(a) is false 

(b) is true 

(c) cannot be evaluated since data is not 
sufficient 

(d) is true only for certain systems. 
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Q. 46 to Q. 55 carry two marks each, for which only | 

one option is correct. Any wrong answer will lead to 

deduction of 2/3 mark. 

46. Тһе order of decreasing ease of abstraction of 
hydrogen atoms in the following molecule is 


Me 


(a) Ha > Hp > He (b) Ha > He > Нь 

(c) Hp > Ha > He (d) He > Hp > Ha 

The bond angle in NF3(102.3°) is smaller than 
NH; (107.2°). This is because of 

(a) large size of F compared to H 

(b) large size of N compared to F 

(c) opposite polarity of N in the two molecules 
(d) small size of H compared to N. 


47. 


48. The compressibility factor (Z) of one mole of a 


van der Waals gas of negligible ‘a’ value is 


bP 
( = 
(a) 1 © RT 


bP 


bP 
ТЕРЕ 
(c) T 


(d) 1- — 
RT 

49. At 25 *C, the molar conductance of 0.007 M 

hydrofluoric acid is 150 mho cm? mol! and its 

А% = 500 mho cm? mol"!. The value of the 

dissociation constant of the acid at the given | 

concentration at 25 °C is 

(а) 7x 10M (b) 7x 105M 

(с) 9х102М (d) 9x 104M | 


A piece of wood from an archaeological sample has | 
5.0 counts шіп”! per gram of C-14, while a fresh | 


50. 


sample of wood has a count of 15.0 min“ gram. | 
If half-life of C-14 is 5770 years, the age of the | 
archaeological sample is 

(a) 8,500 years (b) 9,200 years 

(c) 10,000 years (d) 11,000 years 

When phenol is treated with DjSO,4/D;O, 


some of the hydrogens get exchanged. The final 
product in this exchange reaction is 


51. 
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H 
(c) 
H D 


To observe an elevation of boiling point of 
0.05 °C, the amount of a solute (Mol. wt. = 100) 
to be added to 100 g of water (K, = 0.5) is 

(a) 2g (b) 05g 

(c) 1g (d) 0.75g 

The structure of XeFg is experimentally 
determined to be distorted octahedron. Its 
structure according to VSEPR theory is 

(a) octahedron 

(b) trigonal bipyramid 

(c) pentagonal bipyramid 

(d) tetragonal bipyramid. 


OD OD 
D. D H 
(a) (b) 
H H H H 
D р 
Ор Ор 
H H 
D D 
H H 


52. 


53. 


54. Themostlikely protonation 
site in the following 
molecule is 
(a) C1 (b C-2 
(с) С-З (4) С-6 


55. The volume of ethyl alcohol (density 1.15 g/cc) 
that has to be added to prepare 100 cc of 0.5 M 
ethyl alcohol solution in water is 

(а) 1.15 cc (b) 2сс 


(c) 2.15 cc (d) 2.30 cc 


Q. 56 to Q. 60 carry two marks each, for which опе 
| or more than one options may be correct. Marking of 


correct options will lead to a maximum mark of two 
on pro rata basis. There will be no negative marking 
for these questions. However, any marking of wrong 
option will lead to award of zero mark against the 
respective question - irrespective of the number of 
correct options marked. 


56. Cupric compounds are more stable than their 


cuprous counterparts in solid state. This is 
because 


57: 


58. 


59. 


(а) the endothermic character of the 214 I. P. of 
Cu is not so high 

(b) size of Cu? is less than Са” 

(c) Cu?* has stabler electronic configuration as 
compared to Cu* 

(d) the lattice energy released for cupric 
compounds is much higher than Cu*. 

Among the following statements about the 

molecules X and Y, the one(s) which is (are) 

correct is (are) 


CHO CHO 
н--он нон 
HO——H H—|—oH 
н--он HO——H 
H—}— 0H HO—}—H 
CH,OH CHOH 
x Y 


(a) Xand Y are diastereomers 

(b) X and Y are enantiomers 

(c) Xand Y are both aldohexoses 

(d) X is a D-sugar and Y is an L-sugar. 


For a spontaneous process, the correct 
statement(s) is (are) 

(a) (AGsystem)r, p > 0 

(b) (ASsystem) + (ASsurroundings) > 0 

(c) (AGsystem)r, p < 0 

(9) (AUsystem)r, v> 0 

The formal potential of Fe**/Fe?* in a sulphuric 
acid and phosphoric acid mixture (E° = +0.61 V) 
is much lower than the standard potential 
(E? = +0.77 V). This is due to 

(a) formation of the species [FeHPO,]* 

(b) lowering of potential upon complexation 
(c) formation of the species [FeSO,]* 

(d) high acidity of the medium. 


. Two gases X (Mol. wt. My) and Y (Mol. wt. My; 


My > My) are at the same temperature T in two 
different containers. Their root mean square 
velocities are Cy and Cy respectively. If the 
average kinetic energies per molecule of two 
gases X and Y are Еу and Ey respectively, then 
which of the following relation(s) is (are) true? 
(a) Ex» Ey (b) Cx» Cy 


(c) Ex = Ey =2RT (d) Ey = Ey - aT 


So, atomic number is decreased by 1 unit. 


(a) : Morethe value of a, more will be the forces 

of attraction of between the gaseous molecules 

thus, more easily the gas will be liquefied. 

(c): With the release of antineutrino and y-ray, 

extra energy releases. 

(c): AG = AH - TAS 

Now, for a reaction to be spontaneous, AG « 0 
АН - TAS «0 

= -400- T(-20)«0 = -400+20T<0 
20T«400 — T«20K 

(d) : Look at the structures and orientation of 

groups in 3-D space : 


OH 
do. Mm 
Р aH 
on ВС он 


а) 


It has no plane of symmetry (look at the 
orientation of —CH; groups) no axis of 
symmetry (rotation through any axis does 
not generate the indistinguishable structure) 
or no point of symmetry (which is possible if 
one side —OH group is represented by -ЗОН 
and another side by "OH. Same also for 
hydrogen. So, (I) is chiral. 


OH HO. 


A- 


Now, 


Centre of symmetry 
(n 
due to the presence of a centre of symmetry, 
structure (II) is achiral. 


H 
(ш) 


Again in this structure, there is no symmetry 
element. So, (III) is chiral. 
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10. 


Ph. tok 
3 /CH,CH,CH,CH)Li 
£ ECHL 


С» + Ph,P—O 


(a) : CHyCOOH + NaHCO; —> CH;COONa 
П + H;O + CO; 


“о + H,O —> 2CH,COOH 
Е с^ praco, 

(D 2CH,COONa + 2Н,0 + 2CO, 
(c): Gram molecular mass of NH; is 17 g. 


No. of molecules in 4.25 g of NH; 
425, № 

Uy 
Now, one molecule of NH; contains 4 atoms. 


N, 
A. molecules contain zs X4- № atoms. 


Again, 32 g of О; = № molecules = 2N, atoms 


8gofO;- PA xg М. molecules 
= Wa. x8= 278 atoms 
32 2 
On the other hand, 
2 g of H3 = № molecules = 2N4 atoms 


4 g of He = N4 atoms 
[^ gram atomic mass of He = 4 р] 

(b) 
(a) : BaCl, forms white ppt. with both SO} 
and 502 " 
BaCl, + SOF —> ВаЅ$0; | « 2CI- 

white ppt. 
BaCl, + SO; —> BaSO, 4 + 2С1- 

white ppt. 
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12. (d) : Me С: 


However, only BaSO; dissolves in НСІ through 
the following reaction : 
BaSO + 2HCl —> BaCl, + 50,7 + H,O 


п. (d) : KOH —> K* + OH” 


10+ М 

[OH] = 10-* м 
РОН = -logio [OH ] = -logjo(107*) = 4 
рН-14-4-10 

(Н) (Terminal alkyne) 
sp-hybridised “ acidic hydrogen 


10+ М 


МаМН; will abstract the acidic hydrogen. In 
fact, NH; which is a strong base will abstract 
the acidic hydrogen. 


Na NH; 
Ме- cec ME cm =CNa' + NH, 


en] ну 


Ме-С-с-сН, 


Me—C=C— CH 


M HH tautome- 


dation, Me—C—CH,—Me 
Me 


13. (b) : II» I5 III 


Lookat the structure carefully. In cyclopropane, 
C—C bonds are bent and not pure o-bonds. 
Overlapping is greatest when orbitals overlap 


"end-on" i.e. via G-bonding. m-bonds overlap 
laterally. The overlap in cyclopropane is neither 
end-on nor lateral but in between. So, it is 
intermediate between o- and zt-bonding. 


H 
So, Dé —> This is > 109°28 but < 120° 
H 
(0 


H. H 
i 10928” 
H H 

(ШІ) (ш) 


‘Thus, the correct order of decreasing H — C — H 
angle is : II > I > Ш 


14. (c): Let the unknown substance is a 


A 12, 246 1 
22 + 100 —э ОЕ ін 
2%6-98 -» 2-92 


A+12=246+1 => А = 235 
So, the unknown substance is 250. 
15. (c): Rate (r) = АНТ! 
When pH = 3; [H*] = 10? 
and when pH = 1; [H*] = 107! 
пш?" ы a(S | 
n ка10^!)" 100 107! 
(7 = 100 т) 
э (1072)! = (1072)" = n-1 
16. (b) : 
76 Ge y protons = 32 = electrons 


32 Mass no. same 
neutrons = 76 – 32 = 44 


but atomic no. 
-34- different. So, 
766. protons = 34 = electrons 


i neutrons = 76 — 34 = 42 | еу are isobars. 
30s y protons = 14 = electrons] same n, of 
neutrons = 30 - 14= 16 | neutrons. 
325 _ protons = 16 = electrons Sather are 
16 neutrons = 32 - 16 = 16 | Sones 
AH ya, 
Е m р 
17. (b) : We know, ASyay = т. 
3 
24.64 x10 and 
=> А5, = Dx 
va^ (354273) 1 "9 
= 80] K mol! 


18. (а) : (1) C + О, — СО; AH = - x kJ 
(2) 2CO + 0; — 2СО›; AH? = -y kJ 
Desired equation for formation of CO is 


€*10,—5 со 

This equation can be obtained by 

[(1) + i (reverse of (2))] i.e. 

C +0, + СО, > CO, + СО + 30, 


-2x 
2 


19. (а) : 10 V (10 volume) H;O; means that 1 mL 
of H20; solution will produce 10 mL of О; at 
STP. 

Now, decomposition of H203 is as below : 
2H;0; —> 2H20 + О 
(2х 34) g 22400 mL (at STP) 
=68g 
22400 mL of О; is obtained from 68 g ОЁНО 


o T. 1 i E: 
АН (СО)--хазу)-2-х- 


68 

10 mL of О; is obtained from 22400 < 10g 

of HO; 

= 0.03036 g of HO; 

but this 10 mL of O; corresponds to 0.03 g of 
Н;О; solution approximately. 

Therefore, 1 mL of H;O; solution contains 

0.03 g of H203 

100 mL of H20; solution contains 3 g ОЁНО 

% strength is 3. 


| 
20. (а): Phosphodiester linkage is O=P=0. 
І 


Nucleotides, containing nitrogen bases аге 
connected through phosphodiester linkage. 
NH, 


NC 
Ө © + CHCI, + KOH -© 


Aniline Phenyl isonitrile 
This reaction is known as carbylamine reaction. 
Me Me 


22. (a) : HPO 


© =МСГ н 


HPO) is monobasic acid. 
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23. 


24. 


25. 


26. 


86 


(b) : According to Graham's law of diffusion or 
effusion. 
Rate of diffusion of a gas (r) 
Volume of the gas diffused (V) 
Time taken for the diffusion (t) 
Now, according to Graham's law, 
1 


A Molecular mass of the gas 


200/30 _ E 
тю, үм, sot V2 


where, t is the time taken for diffusion of 50 mL 
of О; gas. 

A0, Fog => t=30 min 

30 50 


roc 


F 1 


Me. 6 Me Me 
mu 

4 
5,6-Dimethylhept-2-ene 


(a) : 


(c): We can take T to be the independent 
variable and V to be the dependent variable. 
Now, for one mole of an ideal gas, 

PV-RT 


V SES 
> = =X lit. mol! KT 
T 
= R=PxXlit mol! КЇ 
R=2atm x X lit. mol"! К! (~ P=2 atm) 
= R-2Xlit atm mol! K 
(b) : More appropriate correct option is (b). 
However, (c) is also correct. 
0 Mei 
е- (emission of 
2-1 *l positron) 
numerator 
mereases 


denominator decreases 
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27. 


28. 


Again, 
A 0 
2? + Ж 
(from K-orbit 
of another element) 


Ар» 
—» 
zi? 


Here, also the same ratio can be shown. 

ІР and P" may be same or different depending 
оп the energy criteria. In most of the cases, they 
are same]. 

(c): In general, 

C=C bond length is 1.33 A 

C—C bond length is 1.54 А 


1 1 
(1) =, +› "ru <> LAI 
target 


bead Partial double bond 


character at the target 
bond in the resonance 
hybrid structure. 
(charge has not been 
shown.) 

In structure (I) resonance is concentrated 


between (1, 2) and (2, 3). 


MP owe 4 
m= у, es Ae <> As 


TAM 


|ы 


Resonance hybrid (charge. 
has not been shown.) 


target 
bond 


Here, resonance is concentrated in between 
(5, 6), (6, 7) and (6, 8). So, partial double bond 
character is lesser in between (6 & 7) than that 
of (2 & 3) in (1). 


9 
12 
(Ш) = bas 


п 


target 


bond Pure single bond; no resonance 


So, the order of single bond character is : 
11-12>6-7>2-3 

Thus, bond length order will be III > II > I. 

(b) : Withhotand concentrated aqueous NaOH 
(though ‘concentrated’ was not mentioned in 
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мес 
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29. 


30. 


31. 


32. 


33. 


34. 


the question paper, however, it should have 
been), Cl; reacts as below : 


0 -1 +5 
3Cl, + 6NaOH —> SNaCl + NaClO, + ЗНО 
(hot, conc.) (sodium 


chlorate) 


(sodium 
chloride) 


(c): This is intramolecular Cannizzaro reaction. 
Oxidised 
DU 
CHO, CH,OH сн,он 
Reduced (E) 
(d) : According to Hardy Schulze law, for 
coagulation, 
1 


Charge on the cation/ 
anion 


(-ve charge) is to be 


Quantity of electrolyte ос 


To coagulate Ар, Г 
coagulated. 

Al(NO4); —> 2AP* + ЗМО; 

Ba(NO;); —> Ва?" + 2NO; 

NaNO; —> Na* + NO; 

Charge on the cation decreases in the order : 
AP* > Ba?* > Nat 

‘Thus, the amount of electrolytes required will be 
in the order : NaNO; > Ba(NO3); > Al(NO3)3 
(b) : AH 2 nC, AT (n = 2, C, =5 R/2) 

AT = (125 - 225)°C = -100 °C = -100 K 


5R 
= АН оа R 
(a) : Zn?* (1 M) + 2e —> Zn; 2 Faraday 
AP* (1 M) + Зе” —> Al; 3 Faraday 
Ag* (1 M) + e —> Ар; 1 Faraday 
Ratio of quantity of electricity required = 2 : 3 : 1. 
(d) : Balmer series was discovered during the 
year 1885 whereas Lyman series was discovered 
in 1906. Balmer series lies in the visible region 
whereas Lyman series in the UV zone. 
(c): Mass (т) = 100 g; velocity (v) 2100 cm 87! 
According to de Broglie’s equation, 

h 


Anm 
mv 


6.626 x10 77 


ш--------<66х107 сш 
100х100 


88 CHEMISTRY TODAY | 0\14 


35. 


36. 


37. 


38. 


39. 


(b) :Cu(29) : 1522522р63523р693410451 (using 
Aufbau principle and Hund' rule of maximum 
multiplicity.) 
Ne(10) : 1522522р6 
So, Cu(29) : [Ne] 3s°3p°3d!°4s! 
(a) : Permanent dipole moment means a fixed 
value of dipole moment (this should have been 
mentioned clearly). 

— 


СІ "resultan * 
a а SE a 
ay E Bro caca —Br 


trans-isomer iu Hresultant = 
u-0 
(4): 
Me S е 9% 
о tr O^ Sf Me 
(1) ш) 
о о 
Me oZ Me 


(ш) 
There is no way to get structure (IV) ie. 
о о 


МЕ oA Ae. — because it has violated the 


basic rule for resonance. Here, one hydrogen 
has been removed; this is never possible as in 
resonance, no. of atoms and position of atoms 
never change. 


(c): 


Reaction M—> Reaction N —> 


E, < Ej. So, reaction M is faster. 
AH; > АН, ; so, reaction M is more exothermic. 


(b) :2° amine reacts with benzene sulphonyl 
chloride and the product formed is insoluble in 
NaOH. Therefore, the amine should have only 
one H-atom attached to nitrogen atom. 


(white ppt.) 
NaOH, (а) 
Insoluble 
40. (d) : О, is not a gas responsible for the rise in temperature of the earth. 
41. (d) : In general, 
No. of peptide bonds = No. of amino acids - 1 


np hp PR M 
H,N—C —CONH—C OT Mord ае —OH 
i | 
Н шәе Н шеге Н шие Н 9 
1 2 3 
42. (c): CHg + (CH), — СЫН, 46.(b) 47. (0 
(Нехапе) 50. (b) 51. (a) 


In homologous series any two successive | 54, (a) 55. (b) 
compounds have a difference of — СН; group. | 58, (b, c) 59. (a,b) 
Here, it is asked for the 4™ higher homologue. 


48. 
52. 
56. 
60. 


. (c) 49. (d) 
. (с) 53. (c) 
. (bd) 57. (b.c d) 


. (b, d) 


For detail solutions refer: 
43. (b) : Atom  Electronegativity in Pauling scale MTG Chapterwise WB JEE EXPLORER 
Е 4а |------------------------------------ ни 
о 35 
N 30 


Thus, NH3, Н;О and НЕ can form extensive 
intermolecular H-bonding. 

44. (b) : As per the reduction potential values, Ag 
will act as cathode and Fe will act as anode. 
Cell reactions will be 
At cathode: Ар? + e —> Ag 
Atanode: Ее? —> Fet + ет 

Agt + Fe?* —> Ag + Fe?* 


Кеп = Ecathode 7 Eanode) 


Redn. pot. value 
So, Ecen = Eagtiag 7 Epor gt 
=[-0.3995 - (-0.7120)] V = 0.3125 V 
45. (b) : BMOs resemble with the more 
electronegative atom. More electronegative 


atoms are lower in energy and this is due to the 
hold on the electrons by the nucleus. 
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